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SECTION  A 


INTRODUCTION 


Purpose  of  Effect  Assessment 
and  Evaluation 


A 

I 

1.  Effect  assessment  and  evaluation  provides  information  to  the 
planning  process  that  will  aid  in  the  acceptance,  reformiilation,  or 
rejection  of  alternative  plans. 

2.  The  purpose  of  effect,  or  impact  assessment  is  to  identify 
and  measure  the  economic,  social,  and  environmental  changes  from 
the  base  conditions  that  are  expected  to  result  from  alternative 
plans . 

3.  i The  purpose  of  evaluation  is  to  determine  how  well  the  alterna- 
tive plans  achieve  the  planning  objectives  and  how  the  plans  affect 
other  related  problems.  Evaluation  requires  p\xblic  values  to 
measure  t.ie  relative  significance  of  the  impacts. 
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li . Hie  net  result  of  impact  assessment  and  evaluation  should  be 
the  presentation  of  information  in  sufficient  detail  to  permit  the 
selection  by  decision  makers  of  alternatives  that  contribute  the 
most  to  local,  regional,  and  national  objectives  and  at  the  same  time 
minimize  adverse  actions  in  any  area. 


Methodology 


5.  The  planning  process  consists  of  three  iterations  of  problem 
identification,  formulation  of  alternatives,  effect  assessment, 
ar.d  evaluation.  The  first  iteration  results  in  development  of 
the  Plan  of  Study.  The  second  iteration  develops  initial  plans; 
and  the  third  iteration  develops  the  final  plans. 

6.  The  efforts  given  to  impact  assessment  and  evaluation  increase 
as  the  planning  process  proceeds  to  development  of  the  final  plans. 
In  the  first  iteration,  very  general  assessments  are  used  to  deter- 
mine the  problems  to  be  studied.  In  the  second  iteration,  assess- 
ments are  performed  only  to  the  level  of  detail  to  determine  the 
best  alternatives  to  carry  forward  to  the  third  iteration.  In  the 
majority  of  cases,  economic  and  technical  feasibility  are  the  pri- 
mary factors  in  the  second  iteration  assessments. 

T.  The  third  iteration  of  the  planning  process  emphasizes  effect 
assessment  and  evaluation.  The  output  of  the  third  iteration  is 
the  selection  of  the  fina]  plans  and  the  laoeling  of  the  NED 
(nationsl  economic  development)  arid  the  EO  (environmental  quality) 
plans . 
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8.  The  methodology  for  performing  the  effect  assessment  and 
evaluation  is  described  in  the  Water  Resource  Council's  Principles 
and  Standards  for  Planning,  Water  and  Related  Land  Resources  (P&S). 

The  P&S  also  established  a system  of  accounts  to  display  beneficial 
and  adverse  effects  of  each  plan  in  the  planning  objectives  and  on 
regional  development  and  social  well-being.  This  system  of  accounts 
was  used  to  display  the  results  of  the  effect  assessment  and  evalua- 
tion of  the  final  plans. 

9.  Omaha  District  staff,  particularly  the  Economic  and  Social 
Analysis  Branch  and  the  Environmental  and  Master  Planning  Branch, 
performed  the  majority  of  the  effect  assessment  and  evaluation  for 
plans  developed  by  the  consultants  and  by  in-house  forces.  The 
consultant's  reports  provided  some  of  the  data  required  for  the 
impact  assessment,  particularly  in  the  area  of  water  quality  impacts. 

10.  The  U.  S.  Fish  and  Wildlife  Service  also  contributed  to  the 
impact  assessment  and  evaluation  efforts  by  reviewing  and  comment- 
ing on  the  alternative  plans. 

11.  All  alternatives,  with  the  exception  of  flood  control  and 
recreation  on  the  Papillion  Greek  System,  were  evaluated  using  a 
7-percent  discount  rate  to  be  relatively  consistent  with  the  Water 
Resources  Council's  original  discount  rate  of  6-7/8  percent  for 
Fiscal  Year  197^  and  the  Environmental  Protection  Agency's  (EPA) 
7-percent  rate  for  areawide  wastewater  management  planning. 

12.  Flood  control  and  recreation  for  Papillion  Creek  were  evalua- 
ted using  the  project's  authorized  discount  rate  of  3.25  percent. 
Flood  control  for  Indian  Creek  was  evaluated  using  the  current 
Federal  discount  rate  of  6.125  percent.  All  other  flood  control 
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alternatives  were  evaluated  usinp,  the  5.875  percent  discount  rate 
specified  for  Fiscal  Year  1975  by  the  Water  Resources  Council. 

13.  ET’A  guidelines  were  used  to  determine  elements  of  costs, 
service  life,  and  salvage  value  for  the  wastewater  management 
systems . 

li*.  In  foririulating  and  evaluating  the  flood  control  alternatives, 
it  was  assumed  that  flood  plain  zoning  will  be  implemented  in 
accordance  with  the  Flood  Disaster  Protection  Act  of  1973  (Public 
Law  93-P3**).  Wo  future  development  within  the  100-year  flood 
plain  was  considered. 

15.  The  NL'D  accounts  for  most  of  the  plans  contain  a benefit 

for  the  use  of  unemployed  labor  during  construction.  EC-1105-2-^2 
dated  ?G  November  1975  disallows  use  of  this  benefit  unless  the 
region  is  classified  as  one  of  substantial  or  persistent  unemploy- 
ment by  the  Water  Resources  Council.  Since  the  Omaha-Council 
Rluffs  area  has  not  been  designated  as  such  an  area,  revisions 
to  the  Urban  Study  should  exclude  this  benelit.  However,  the 
benefits  used  in  the  study  are  not  significant  enough  to  affect 
plan  consideration  or  selection. 

16.  The  ma.iority  of  the  plans  evaluated  in  this  appendix  are 
presented  in  terms  of  present  worth  costs.  Most  of  the  plans, 
particularly  for  wastewater  management  and  water  supply,  consist 
of  time  phasing  of  capital  arid  operation  and  maintenance  expendi- 
tures. Tlie  Annexes  under  Volume  V-Supporting  Technical  Reports 
Appendix  should  be  consulted  for  details  regarding  capital  and 
operation  and  maintenance  expenditures. 
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SECTION  B 

ASSESSMENT  AND  EVALUATION  OF 
INITIAL  ALTERNATIVES 

Land  Use  and  Urban  Growth 

1.  The  urban  study  employed  alternative  futures  in  the  planning 
process.  The  use  of  alternative  futures  was  necessitated  by  the 
lack  of  an  existing  land  use  plan  in  which  local  planners  and  the 
public  expressed  confidence.  The  alternative  futures  were  ex- 
pressed in  terms  of  alternative  land  use  patterns. 

2.  Initially,  eight  alternative  futures  were  considered.  These 
eight  were: 

• lio  growth 

• Ur.pl anned  peripheral  sprawl  development 

• Redevelopment  of  older  neighborhoods 
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Satellite  new  cities  within  commuting  ranp’C  of  the  metro- 


politan area 

• Planned  peripheral  growth 

• S cellar  growth  along  ma,)or  transportation  corridors 

• Hew  cities  beyond  commuting  range  of  the  metropolitan  area 

• Expanded  non-metropolitan  communities  beyond  the  commuting 
range  of  the  metropolitan  area 

3.  No  urban  growth  was  eliminated  from  further  consideration. 
Actual  zero  population  cannot  be  achieved  within  the  next  50  years. 
Omaha's  current  growth  rate  is  above  the  State  and  national  rates. 
The  relative  abundance  of  water  resources  and  the  central  location 
of  the  study  area  tend  to  make  the  area  attractive  for  growth.  A 
recent  news  article,  based  on  a national  study,  indicated  that 
Omaha  will  increase  it’s  population  ranking  from  IjPth  to  31st 
in  the  Nation  from  1970  to  19^0. 

h.  Unplanned  peripheral  sprawl  development  was  retained  as  a 
trends  forecast.  This  alternativ'e  was  defined  as  the  most  prob- 
able alternative  in  a report  prep.ared  for  the  urban  study  by  Dana 
College  entitled  "Socio-Economic  Impact  or.  Changing  Life  Styles 
to  the  Year  '^OCO" . It  is  also  contended  to  be  the  "publicly 
preferred"  growth  concept  by  people  familiar  with  real  estate. 

5.  Redevelopment  of  older  neighborhoods  was  retained  as  part 
of  a final  alternative.  Nationally  and  locally,  there  has  been 
cot.cern  with  th.e  decay  of  the  urban  core  and  the  flight  to  the 
suburbs.  Tlie  na,)or  local  endeavor  to  implement  this  alternative 
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is  the  Riverfront  Devel op’ner.t  Prcpran  (f^DF)  of  the  Metropolitan 
Area  Planning  Agency.  'Tie  RDF  is  explained  in  detail  in  Volume  V- 
Annex  H of  this  report. 

6.  Satellite  new  cities  within  cominutir.r  range  of  the  metropcli 
tan  area  was  retained  as  a lir.ited  part  of  a final  alternative. 
This  concept  was  initiated  by  the  Hew  Towns  Study  of  the  River- 
front Development  Program.  Two  of  the  more  feasible  satellite 
new  towns  were  included  in  a final  alternative  for  the  urban  study 
The  public  is  concerned  with  the  overall  costs  and  the  provision 
of  services  to  these  new  towns. 

7.  Satellite  cities  built  upon  existing  snail  communities 
within  commuting  range  of  the  metropolitan  area  were  retained  as 
a major  part  of  a final  alternative.  This  concept  has  received 
strong  public  support,  particularly  from  officials  in  the  small 
communities.  This  concept  calls  for  economic  growth  of  the  com- 
munities while  maintaining  local  independence  from  the  metropoli- 
tan area. 

8.  Planned  peripheral  growth  is  a concept  included  in  all  of 
the  final  alternatives  for  the  urban  study.  The  concept  is  sup- 
ported by  the  majority  of  the  public,  and  by  some  of  the  develop- 
mental interests.  The  urban  study  analyzes  alternative  population 
densities  within  the  planned  peripheral  growth  areas. 

9.  Stellar  growth  along  transportation  corridors  was  the  basis 
for  one  of  the  final  urban  study  alternatives.  Several  local 
planners  felt  that  growt,h  could  occur  in  this  manner. 
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10.  New  cities  beyond  the  comniutinp;  range  of  the  metropolitan 
area  were  rejected  due  to  the  lack  of  economic  development  poten- 
tial, lack  of  existing  governmental  system,  and  public  non- 
acceptance. 

11.  Expanded  non-metropolitan  communities  beyond  the  commuting 
range  of  the  metronolitan  area  were  included  in  the  final  alter- 
natives. State  or  local  projections  were  used  to  establish  future 
population  levels. 

1?.  From  the  impact  assessment  and  evaluation  of  the  above  con- 
cepts, four  alternative  urban  growth  patterns  were  selected  for 
use  in  the  urban  study.  The  four  growth  patterns  are; 

• Concept  A - Spread  growtli  pattern,  basically  the  trends 
forecast  of  low-density  snread  development.  This  alternative  is 
consistent  with  existing  land  use  plans. 

• Concept  B - Satellite  city  pattern  coijpled  with  redevelop- 
ment o^  the  older  neichborhoods , moderate  h: gh-density  planned 
growth  in  the  urban  periphery,  and  fill-in  of  vacant  areas  within 
the  city. 

• Concept  C - Compact  growth  pattern  with  moderate  high-density 
planned  growth  or.  the  urban  periphery,  redevelopment  of  older 
neighborhoods,  and  fill-in  of  vacant  areas  within  the  city. 

• Concept  n - Stellar  ti/re  low-density  growth  patterns  along 
major  transportation  corridors. 

The  innacts  and  evaluation  of  the  four  rrowt  ■,  patterns  will  be 
discussed  in  the  next  section.  A detailed  description  of  the 
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four  patterns  is  contained  in  Volume  III-Annox  A-Alternative 
Futures . 


Wastewater  Management 

AREAWmF  PLANS 

13.  Flif'ht  initial  areawide  wastewater  manapament  plans  were 
developed.  The  areawide  plans  include  alternatives  for  industrial 
and  domestic  wastewater,  combined  sewer  overflows  in  the  Missouri 
River,  Little  Papillion  Creek,  and  Indian  Creek  drainage  areas; 
and  separate  urban  stormwater  runoff  . Combined  overflows  in  the 
Missouri  River  drainape  area  were  also  the  subject  of  a separate 
study  and  are  discussed  later.  Also  considered  within  the  initial 
areawide  plans  were  alternative  treatment  levels  and  alternative 
desipn  storms,  water  treatment  plant  sludce  handling,  flow  reduc- 
tion, and  infiltration/inflow  analyses. 

lli.  Table  B-1  provides  a r.eneral  description  of  the  eiPht  area- 
wide plans.  The  treatment  technology  employed  at  the  ma.^or, 
minor,  and  nonurban  plants  is  designated  either  as  "Treatment  and 
Discharge"  for  the  conventional  treatment  plants  with  direct  dis- 
charge to  the  receiving  stream  or  as  "Land  Treatment  System"  for 
secondary  effluent  application  on  land  systems.  The  treatment 
concept  employed  ^or  the  tirban  stormwater  runoff  is  indicated  as 
"Upsystem  Treatment  and  Discharge"  or  as  "Conveyance".  The  degree 
of  regionalization  is  indicated  by  the  number  of  plants  within 
each  o^  t.ie  categories.  Over'’lows  in  Papillior.  Creek  and  Indian 


A-i 


i 

I 


Creek  are  provided  with  either  upsystem  treatment  and  discharge 
or  conveyance.  Omaha-Vissouri  Fiver  overflows  use  one  of  the 
alternatives  discussed  later. 

15.  Plans  I and  II  were  designed  to  test  regionalization  of  the 
Papillio.i  Creek  interceptor  sewers.  Regionalization  of  the  three 
major  ui’ban  treatment  plants  to  two  plants  by  eliminating  the 
Missouri  River  plant  was  evaluated  by  comparing  Plan  IV  with 
Plan  I.  Conveyance  of  stormwater  to  the  municipal  treatment 
plants  versus  individual  upstream  treatment  plants  was  evaluated 
by  comparing  Plans  I and  III  and  Plans  IV  and  V.  Land  treatment 
for  both  wastewater  and  stormwater  was  evaluated  in  Plan  VI. 

Plan  VII  evaluated  land  treatment  for  the  minor-urban  and  rural 
communities  only,  and  Plan  VIII  evaluated  land  treatment  for  the 
three  major  urban  plants  only.  Present  worth  costs  for  the  eight 
plans  with  the  three  alternative  treatment  levels  and  three  design 
storms  are  given  in  table  B-2. 

16.  Plans  I and  II,  in  addition  to  evaluating  regionalization, 
correspond  to  the  four  growth  patterns.  These  two  plans  were 
comparable  in  costs  and  were  retained  for  final  evaluation. 

IT.  Plan  III  was  rejected  as  a complete  alternative.  Stormwater 
conveyance  featured  in  this  plan  was  found  not  to  be  cost  effective 
compared  to  upsystem  treatment,  as  evidenced  by  table  B-3.  In 
additio.i,  upsystem  treatment  allows  more  flexibility  for  incorpor- 
ating nonstructural  management  techniques  and  was  favored  by  the 
Interagency  Coordinating  Committee. 
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(nationcl  economic  development)  and  the  EO  (environmental  quality) 
plans . 
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Table  B-3 

Stormwater  Handling 
Present  Worth  Costs 


($1,000,000) 

I,evel  1 Level  2 


(1)  Upsystem 

Treatment  178,8  185. I*  165.8  173.3  215.8  227.0  195.3  22L.9 

(2)  Conveyance 
to  *-‘!unici- 

pal  Plant  339.7  333.0  307.8  3U0.7  351.0  3l<2.5  312.6  351.2 

(2) 

Ratio  (1)  1.89  1.80  1.86  1.97  1.62  I.50  I.60  1.56 

18.  Plan  IP  was  rejected  as  a final  alternative.  Table  B-L  shows 
a comparison  of  present  worths  for  separate  plants  (Missouri  River 
and  Papillion  Creek)  versus  combined  plants  (transportinp  Missouri 
River  pretreatment  effluent  to  the  Papillion  Creek  Plant).  This 
analysis  indicates  the  separate  plant  scheme  to  be  slightly  less 
exnensive  than  the  combined  plant  scheme. 
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Table  B-1. 

'iVo  Plants  vs  One  Plant 
Present  Worth  Costs 

Peparate  Plants 

Papill ion 
Missouri  River 
Total 

Grand  Total 

Combined  Plants 

Papill ion 
Missouri  River 
(Pretreatment ) 

Total 

Grand  Total 

19.  Stream  Modeling  of  the  Missouri  River  also  indicates  that 
the  combined  plant  discharge  effect  on  the  water  quality  of  the 
Misc.ouri  River  may  be  more  severe  than  the  two  plant  discharges. 
Plan  V was  re'ected  for  the  same  reasons  as  Plan  IV. 

PO.  Plan  VI  was  rejected  from  further  consideration.  A present 
worth  cost  comparison  of  Plan  VI  with  Plans  VII  and  VIII  indicated 
that  handlinc  stormwater  in  land  systems  is  m.ore  expensive  than 
separate  stormwater  treatment.  In  addition.  Land  application  of 
stormwater  would  dilute  the  nutrient  concentration  of  the  waste- 
water  and  at  the  same  time,  aud  undesirable  constituents  such  ns 
heavy  metals  and  salts  to  the  soil.  Separate  stormwater  treat- 
ment also  allows  more  flexibility  to  implement  nonstructural 
methods  tj  reduce  urban  runoff  dilution. 


($1,000) 

Capital 

$3P,9'i7 

39,317 


O&M 


$30,8?5 

3n,2f>0 

■f7;i,l85 


$133,61.0 

Capital  O&M 


$7?, 675 


0 

$7P,675 


$55, ‘•16 


$614,1.10 

$137,085 
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21.  Plan  VII  was  retained  as  a plan  for  final  evaluation.  This 
plan  was  the  most  cost-effective  plan  for  achieving  all  levels  of 
wastewater  treatment. 


22.  Plan  VIII  was  retained  for  final  evaluation  but  was  renamed 
as  a Land  Treatment  Option  for  the  major  urban  treatment  plants. 
This  option  could  be  used  with  any  of  the  final  plans.  The  Land 
Treatment  Option  was  expanded  to  consider  the  impacts  of  several 
subalternatives.  These  subalternatives  included  alternative  land 
treatment  areas,  winter  discharge  to  the  Missouri  River,  and 
alternative  application  rates.  These  subalternatives  are  discussed 
in  the  next  section. 


23.  The  initial  areawide  plans  considered  the  same  alternatives 
for  combined  sewer  overflows  in  the  Papillion  Creek  and  Indian 
Creek  (Council  Bluffs) basins  as  were  considered  for  urban  runoff. 
These  were  either  upstream  treatment  and  discharge  or  conveyance 
to  the  Papillion  Creek  and  Mosouito  Creek  treatment  plants.  It 
was  decided  that  alternatives  for  these  two  combined  sewer  areas 
should  be  analyzed  separately  from  the  areawide  plans.  In  addition, 
the  alternatives  were  expanded  to  analyze  sewer  separation.  The 
impact  assessment  and  evaluation  of  the  alternatives  for  these 
two  combined  sewer  areas  is  discussed  in  the  next  section. 


2^4.  More  details  concerning  the  initial  areawide  wastewater 
management  plans  can  be  found  in  Volume  V-Annex  H. 


nMAH/'-MISSmiRI  RIVER  m^BINEH  OVFRFI  OWS 


25.  Initially,  over  30  alternatives  were  considered  to  abate 
pollution  from  the  Omaha-Missouri  River  combined  sewer  overflows. 
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These  30  alternatives  were  evaluated  for  costs,  technical  feasibil- 
ity, and  relative  merits  to  one  another.  The  30  initial  alterna- 
tives Were  narrowed  to  1?  alternatives  for  more  detailed  analysis. 
The  1;'  alternatives  and  their  costs  are  listed  in  table  B-5.  A 
subjective  evaluation  of  the  1?  is  contained  in  table  B-o. 

26.  Alternative  1,  buried  storafre  at  15  outfall  points  was  re- 
jected due  to  costs.  The  costs  are  hiph  for  this  alternative 
because  hiph  ground  water  conditions  would  necessitate  expensive 
construction  features  to  overcome  buoyancy  forces  when  the  tanks 
are  empty. 

27.  Alternative  2,  diked  storage  along  the  flood  control  levee, 
was  retained  for  further  consideration  as  a moderate  cost  alterna- 
tive. 

28.  Alternative  3,  upstream  retention,  was  rejected  as  a complete 
system  alternative  due  to  disruptive  effects.  Further  analysis 
indicated  that  alternative  3 was  not  cost  effective  as  a partial 
alternative. 

29.  Alternative  1*A,  deep  tunnel  north  to  ground  level  storage 
north  of  Council  Bluffs,  was  retained  for  further  consideration 
as  a moderate  cost  alternative  that  minimizes  esthetic  effects. 

30.  Alternative  ItB,  excavated  storage  in  the  north  part  of  the 
combined  sewer  area  with  a deep  tunnel  to  a storage  area  south  of 
Council  Bluffs,  was  retained  for  further  consideration.  This 
alternative  reduced  the  costs  of  alternative  ^4A  by  locating  stor- 
a^’e  lagoons  in  the  industrial  areas  near  Carter  Ijake. 


Subjective  Evaluation 

C>nah-a  Missouri  River  Cverflov  /'•Iternatl ves 


31.  Alterrmtive  ,;A  wns  retnine(i  !'or  t'tirtlKT  coiisi  ieratioii . All 
components  of  this  alternative  would  be  located  below  f-^rounJ  a!;d 
would  not  produce  the  potential  for  esthetic  problems  associated 
with  the  other  selected  alternatives. 

32.  Alternative  5B  was  excluded  from  further  consideration 
mainly  because  components  of  this  alternative  would  be  analysed 
as  parts  of  the  retained  alternatives.  The  final  analysis  indi- 
cates that  this  alternative  may  be  worthy  of  consideration  within 
future  planning  activities. 

33.  Alternative  was  initially  rejected  duo  to  costs  arid  lack 
of  performance  commensurate  with  the  other  alternatives.  This 
alternative  was  ap;ain  considered  under  development  of  the  area- 
wide wastewater  plans  and  is  discussed  in  the  next  section  under 
new  alternative  1. 

3lt.  Alternative  7,  sewer  separation,  was  rejected  due  to  costs, 
disruptive  effects,  and  the  inability  to  provide  treatment  for 
separate  stormwater. 

35.  Alternative  A,  in-system  attenuation  devices,  was  rejected 
as  a complete  alternative  because  it  could  not  meet  the  initial 
planning  objectives  of  orovidinp:  secondary  treatment  to  the  major- 
ity of  the  overflows.  It  was  further  considered  as  a partial 
alternative  but  was  found  not  to  be  cost  effective. 

3C>.  Alternative  R was  retained  for  further  consideration  to 
complement  areawide  Plan  IV  by  eliminating  tne  Missouri  River  plant 
and  by  providing  a conveyarice  mechanism  to  the  new  Papillion  Treek 
plant,  nihce  areawide  Plan  IV  was  rejected,  alternative  3 was 
also  excluded. 
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Alternative  C was  rejected  due  to  costs  and  the  Inability 
to  perform  as  well  as  the  other  alternatives.  The  concept  of  this 
alternative  is  considered  under  new  alternative  1. 

'i8.  A detailed  description  of  the  IP  alternatives  and  the  reasons 
for  ’"ejection  or  retention  are  contained  in  Volume  V - Annex  J. 

/\LTEPNATIVF  TRFAWMT  FF.VFl^  ANT)  nFSlFN  STORES 

89.  Three  alternative  treatment  levels  were  considered  for  waste- 
water  sources,  and  two  were  considered  for  stormwater  and  combined 
sewer  overflows.  The  1-,  5-,  and  10-year  storm  recurrence  inter- 
vals for  urban  storm  runoff  and  combined  sewer  overflows  were  con- 
sidered in  initial  facility  sizing  and  costlnr. 

1*0.  The  three  alternative  treatment  levels  for  wastewater  were 
carried  into  the  final  alternatives  to  determine  the  costs  and 
effects  of  secondary  treatment,  best  practicable  waste  treatment 
technolopy,  and  zero  discharge.  The  two  alternative  stormwater 
treatment  levels  were  also  carried  forward  to  provide  stormwater 
and  combined  overflow  treatment  relativelv  c<)mmensurate  with  the 
wastewater  levels.  Level  1 stormwater  treatment  was  used  with 
Level  1 and  T.evel  P wastewater  treatment;  level  2 stormwater  treat- 
ment was  used  with  Level  8 wastewater  treatment.  The  effects  of 
the  alternative  treatment  levels  are  discussed  throughout  the 
next  section. 

Al.  Of  the  three  design  storm  recurrence  intervals  analyzed,  the 
1-year  storm  appears  to  be  the  most  cost-effective  design  storm. 
This  conclusion  is,  however,  based  only  on  an  analysis  of  dissolved 
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oxyren  impacts.  The  treatment  methods  employed  would  also  reduce 
other  constituent  impacts  although  the  reductions  have  not  been 
determined. 

U2.  The  preliminary  conclusion  to  use  a 1-year  design  storm  for 
the  final  alternatives  was  based  on  the  following  analyses. 

Water  quality  modelinr  conducted  for  both  the  Missouri  River 
and  Papillior.  Creek  indicates  noncontravention  of  State  water 
quality  standards  with  retention  of  the  1-year  storm.  (Valid  for 
dissolved  oxygen  only. ) 

A comparison  of  table  3-2  and  table  3-7  indicates  that  pro- 
viding additional  treatment  capability  is  more  cost  effective  than 
increasing  the  design  storm  capacity. 

■Alternatives  desis:r.ed  for  the  1-year  storm  would  capture  the 
first  flush  of  most  storm  occurrences  and  would  capture  in  excess 
of  9^'  percent  of  the  annual  runoff. 

b3.  Volume  V-Annexes  C,H,  and  .J  provide  more  thorough  discussions 
of  the  design  storm. 


Water  Supply 


Uh,  Initial  planning  efforts  for  water  sunply  included  analyses 
of  alternative  supply  resources,  methods  of  water  use  reduction, 
dual’ water  s 'ste.ms,  ar.d  remionalir.ation.  Four  initial  water  supply 


plans  were  developed  for  the  study  area  usinr  the  basic  assumption 
that  eventually,  essentially  all  residents  in  the  study  area  will 
be  served  by  a rural  or  an  urban  water  system  and  t'lat  treatment 
of  all  water  sources  to  the  I'^^P  United  States  Public  Health  Ser- 
vice recommendations  and  to  the  197^  Safe  Drinking  Water  Act 
standards  is  desirable  and  beneficial. 

Al.TERNATIVF  Sl'PPLY  PESnilPrFS 

1*5.  Alternative  sunply  resources  investigated  included  surface 
and  /rrotmd  waters,  wastevrater  recycle,  stormwater  runoff,  and 
Dower  plant  heated  discharre. 

1^6.  Basically  all  surface  and  ground  water  in  the  study  area 
can  be  used  as  a source  of  supply.  There  are  economic,  reliability, 
and  environmental  considerations  that  distinguish  the  desirability 
of  a source.  These  considerations  are  discussed  in  the  next  sec- 
tion. 

1)7.  The  recycling  of  sewage  treatment  plant  effluents  was  inves- 
tigated as  an  alternative  water  sunply  source.  The  quality  of  the 
effluent  would  range  from  secondary  treatment  (l.evel  l)  to  zero 
pollutant  discharge  ( Level  3).  These  levels  are  described  in 
Volume  V-Annex  H.  The  abundance  of  fresh  witer  in  the  study  region 
has  previously  precluded  serious  consideration  of  wastewater  recycle. 

UC.  Recycling  of  highly  treated  sewage  treatment  plant  effluents 
for  some  uses,  such  as  for  cooling  water,  toilet  flushing,  and 
lawn  watering,  but  not  for  drinking  purposes  may  be  both  feasible 
and  desirable.  The  Environmental  Protection  Agency  has  issued 
a policy  statement  that  at  the  i>resent  time,  there  should  be  no 
direct  reuse  of  advanced  wastewater  treatment  e‘'fluer.ts  for  domestic 
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purposes.  Perfection  of  virus  detection  techniques  and  reliability 
of  advanced  treatment  processes  will  be  required  prior  to  wastewater 
reuse  for  domestic  consumption. 

UQ.  Studies  performed  in  other  parts  of  the  country  and  public 
contacts  in  the  Omahn-Council  Bluffs  area  indicate  some  acceptance 
of  wastewater  recycle  for  nonpotable  water  use.  Residential  appli- 
cations would  require  a dual  water  system  as  discussed  later  in 
this  section.  Acceptance  o'"  recycled  wastewater  for  cropland 
irrigation  appears  to  be  the  rule,  rather  than  the  exception,  in 
the  study  area.  This  alternative  will  be  discussed  in  the  next 
section. 

t>0.  Power  plants  use  larqe  volumes  of  water  directly  from  the 
Missouri  River.  Tioilers  need  small  volumes  of  extremely  hif^h 
quality  water,  '^oocl  processes  need  potable-auality  water.  None 
of  the  above  would  have  promising  application  of  recycled  waste- 
water. 

51.  It  is  for  the  above  reasons  that  wastewater  recyclinp,  with 
the  exceotion  of  agricultural  appl ications , was  rejected  as  a 
supply  source. 

5P.  Tlie  use  of  storm  runoff  as  a source  of  water  supply  was 
investigated.  The  Wastewater  Management  Studies  indicated  that 
caoturinr  ani  treatirr  the  l-year  s*nrm  woald  be  sufficient  to 
protect  stream  water  quality.  Treatment  would  consist  of  screen- 
ing, settlinr,  and  chi oritiatinn  with  subseq-iont  release  to  the 
reccivit.r  stream.  Althour‘  the  quality  would  be  suitable  for  some 
nunply  uses,  sufficient  nnantity  would  not  be  available  particu- 
larly durinr  maxirrum  water  use  periods  (dry  weather)  to  signifi- 
cantly affect  overall  w-ter  use  ani  system  aesipn. 
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53.  Flood  control  dmr.s , such  n.:-,  those  in  the  Papio  Flood  Control 
Project,  offer  storm  runoff  use  possibilitieE.  The  proposed  dams 
are  to  be  constructed  only  for  flood  control,  recreation,  and 
water  quality,  V/ater  supply  storar'e  would  have  to  be  added  to 
the  project  purpose  in  order  for  the  dams  to  be  used  for  water 
supply.  The  water  in  the  reservoirs  could  be  of  lower  quality 
than  that  of  available  ground  waters. 

5^.  The  use  of  storr!  runoff  is  also  somewhat  dependent  on  dual 
water  systems  which  will  be  discussetA  later 

55.  There  are  two  basic  considerations  for  using  cooling-water 
discharge  from  power  plants  in  lieu  of  traditional  water  supply 
sources:  first,  if  the  heat  energy  itself  can  be  put  to  beneficial 

uses;  ajid  second,  if  subseuuent  use  of  the  water  can  serve  to 
dissipace  the  heat  and  thus  prevent  possible  thermal  Dollution  of 
the  receiving  waters. 

5^:.  Several  possible  uses  for  this  source  of  water  were  investi- 
gated. On  a system-wide  basis,  power  plant  cooling  water  could, 
after  proper  treatment,  be  introduced  into  the  existing  municipal 
distribution  system.  Modifications  to  the  distribution  system 
would  be  reouired  due  to  the  higher  water  temperatures.  Recycle 
to  the  Florence  Water  Treatment  Plant  was  suggested  for  intake 
heating  in  the  winter  to  reduce  icing  problems  and  merits  consid- 
eration by  the  Metropolitan  Utilities  District. 

57.  Several  special-purpose  uses  were  also  suggested,  growth 
rates  and  yields  for  certain  crops  can  be  increased  through  ele- 
vated soil  teirneratures . Irrigation  with  heated  water  could  also 
provide  longer  growing  seasons  and  protection  against  early  killing 


i 
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frosts.  Increased  water  temperature  can  iticrease  the  rate  of 
>:;rowth  and  ultimate  size  of  certain  fish  and  crustaceans. 

Another  use  would  be  for  wastewater  treatment  plants,  where  the 
higher  temperatures  could  increase  reaction  rates  and  decrease 
overall  treatment  costs . 

All  of  the  above  are  possible  uses  of  the  heated  water  from 
power  plants,  but  it  is  important  to  remember  that  over  1,000  nu^d 
of  the  water  is  available  for  use,  and  that,  most  likely,  thermal 
pollutlcn  of  the  river  would  continue  since  not  all  of  the  water 
could  be  used. 

59.  A detailed  evaluation  of  power  plant  heated  discharge  was 
not  within  the  scope  of  the  urban  study  and  was  therefore  not 
included  in  the  water  supply  plans. 

f>0.  Use  of  the  above  non  potable  water  supply  sources  in  dual 
water  systems  was  considered  for  toilet  flushing,  lawn  and  p-arden 
irrigation,  street  flushing,  fire  protection,  and  industrial 
cooling,  operations.  The  dual  water  system  concept  is  evaluated 
as  initial  Water  Supply  Plan  IV. 

WATFP  HSF  RFmir.TinN 

6l.  Water  use  reductiori  alternatives  considered  and  resultant 
impacts  are  summarized  in  table  P-^. 

6?.  Combining  all  o'"  the  reduction  concepts  could  anpreciably 
affect  future  water  demands;  however,  some  of  the  concepts  should 
receive  less  e.mplinsir.  due  to  cec/eraJ  factors  as  discussed  helow. 
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6"^.  Providing  preference  to  low  water-usinf'  industried  could 
reduce  ±995  water  demands  by  about  T percent.  Agribusiness  is 
the  number  one  industry  in  Nebraska  and  Iowa,  creatinp;  a demand 
for  food  and  apricultural  product  industries  which  are  character- 
istically hic-h  water-users.  The  ma.ior  supplier  in  the  study  area. 
Metropolitan  Utilities  District,  has  voiced  stronp;  support  for 
supnlyine  water  to  the  ap-ribusiness  industry.  Therefore  this 
alternative  was  excluded.  In  addition  the  study  area,  relatively 
rich  in  water  resotirces , could  play  an  important  national  economic 
role  in  the  future. 

6^1.  Twenty-five  percent  price  increases  by  Council  Bluffs  in 

1968  and  by  the  Oiaha  Metropolitan  Utilities  District  (MUD)  in 

1969  have  not  produced  any  change  in  water  usape.  A 50  percent 
increase  aimed  solely  at  reducing  consumption  would  probably  be 
publicly  unacceptable.  Tlie  Metropolitan  Utilities  District  has 
very  recently  investipated  alterinp  their  declininp  rate  structure 
to  redticp  neak  water  use  and  provide  more  equitable  charpes.  An 
increasinr  block  rate  str\icture  was  proposed  to  the  Board  of 
Directors  but  was  re.iected  in  favor  of  a level  rate  structtire. 

This  action  will  probably  not  reduce  water  use  but  will  be  more 
equitable  between  hif^h  volume  and  low  volume  users. 

65.  The  only  opportunity  to  reduce  water  usape  by  individual 
meterinp  appears  to  be  for  apartments  and  mobile  homes  which  total 
59,000  units  in  the  study  area.  Cost  for  installinp  individual 
meters  would  exceed  short-term  savinps . Plumbinp,  repairs  are  more 
apt  to  be  made  if  the  manapement  is  responsible  for  the  water  bills 
than  if  tenants  pay  the  bills. 

66.  Eipht-six  percent  of  the  study  area's  water  needs  are  pro- 
vided by  the  Omaha  'Metropolitan  Utilities  District  and  by  the 
h-2U 


Council  liluffr.  City  Water  1 'epartment . Thar.e  two  suppl  ierr>  oiiernte 
e'’f'icient  nyr.tens.  Therefore  r.yr.tem  prernure  reduction  and  leak- 
Sifre  controls  are  not  widespread  cystetr  problems. 


6T.  Several  alternative  arrar. -ements  were  considered  for  unitized 
residential  recyclinr.  These  arraripements  and  their  effects  are 
detailed  in  Annex  K of  Voluine  V.  While  sip'ni^icant  potable  water 
and  wastewater  reductions  can  be  achieved,  the  technolop;y  reauired 
is  still  in  the  research  and  development  stap;es.  While  not  in- 
cluded as  part  of  an  urban  study  plan,  unitized  residential  re- 
cyclinfr  should  receive  continued  attention  and  may  be  technically 
and  economically  feasible  within  the  next  10-?0  years. 

P|AN^ 

fiP:.  Four  initial  water  supply  plans  were  developed  and  evaluated. 
Plan  I evaluates  existinr  individual  county  plans  with  31  rural 
water  systems  coverin/t  the  non-metropolitan  areas.  Twenty-two 
treatment  plants  are  reauirea  to  serve  Plan  I.  Plan  II  rep’ional- 
izes  Plan  I to  one  rural  water  system  and  treatmei;t  plant  per 
non-metroPolitan  county.  Plan  III  provides  further  repiicnalization 
of  water  supplies  across  State  lines.  Within  these  regional  plans, 
four  urban  distribution  plans  were  develone'"  to  match  the  four 
growth  concepts.  Each  regional  plan  was  evaluated  independently 
of  the  urban  distribution  plans.  Plan  IV  considers  the  applica- 
tion of  dual  water  systems  for  the  new  urban  growth  areas. 

6Q.  The  present  worth  costs  of  Plans  I,  II,  and  III  are  given 
in  table  B-9.  The  costs  are  based  on  Growth  Concept  A.  All  costs 
are  similar.  Plans  II  and  III  meet  all  planning  objectives. 

Plan  I does  not  include  a water  system  for  rural  Douglas  and  Garpy 


Counties.  Since  all  three  plans  are  reDativeiy  comparable  in 
costs  and  in  contrib\ition  to  planning  objectives  they  were  retained 
for  further  consideration. 


Table  B-9 

Present  Worth  Costs  of  Initial  Water  Supply  Plans 


Water  Sunply  Plan 


1 

II 

III 

Non-Metropolitan 
Capital 
0 i M 

8b.  07 
?.h . 50 

(millions) 

lh.9'! 

22.52 

70.25 

18.30 

't’otal 

109.57 

97.1*9 

88.55 

Metropol itan 
Capital 
0 h M 

220.00 

120.3? 

212.58 

117.26 

225.21 

123.26 

Total 

3J^0.3? 

329.86 

31*8.1*7 

ftudy  Area 

Capital 
0 & M 

305.07 

lUU.S? 

207.55 

139.60 

295.1*6 

11*1.56 

Total 

hh')J\9 

it  27. 35 

1+37.02 

70.  Water  Sunply  Plan  IV,  fenturinr  dual  water  systems,  was  re- 
jected from  further  consideration.  An  economic  analysis  of  the 
dual  water  systems  usinr,  various  nonnotable  water  suppl ies  and 
for  Orowth  Concents  A and  C is  ?;iven  in  table  B-10.  Each  of  the 
nonpotahle  sunply  sources  was  provided  with  only  enouph  treatment 
to  avoid  adverse  effects  on  the  nonpotahle  uses  of  which  the  dual 
system  ^'ould  provide.  Storr.water  at  Level  ? quality  and  waste- 
water St  r,evel  1 quality  were  used  without  further  treatment  in  the 
dual  systems. 
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Table  B-JO 

Annual  Cost  Comparison- Dual  Vs.  Conventional  Systems 

(Sl,000/yr) 

Amortize! 

Nonpotable  Capital  Distribution  Treatment 
Supply  Cost  System  OiM  O&M  Cost  Net  Annual 

Concept  Source Increase  Cost  Increase  Pi fferential  Cost  Increase 


Ti) 

(2) 

(3) 

(1+2-3) 

A Surface 

7,978 

1,1117 

755 

8,61*0 

Ground 

7,175 

l,lil7 

1*31 

6,551 

Stormwater 

Level  1 

9, bln 

l,l‘17 

670 

10,588 

Level  ? 

7,053 

1,1*17 

81*7 

7,623 

Wastewater 

Level  1 

7, £30 

1 ,1*17 

-1  51* 

9,1*10 

Level  2 

7,  hop. 

1,1*17 

370 

8,1*55 

Level  3 

7,053 

1,1*17 

81*7 

7,623 

C Surface 

6,189 

1,003 

371 

6,621 

Ground 

5,636 

1,003 

212 

6,627 

Stormwater 

Level  1 

7,150 

1,003 

329 

7,833 

l.evel  2 

5,783 

1,003 

1*16 

6,370 

Wastewater 

Level  1 

6,173 

1,003 

- 77 

7,253 

Level  2 

5,056 

1,002 

182 

6,777 

Level  3 

5,763 

1,003 

)*l6 

6,370 

71.  A thorourh  analysis  o 

contained  in  Volume  V-Annex 

f the  dual 

K. 

water  svsten 

concept  is 
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BOYER  RIVER  AT  WISSOURI  VA|  1 EY.  \m 

12,  .'Jonr.tructural  methods  considered  for  '-’issouri  Valley,  Iowr, 
were,  flood  plaiti  zoninr  ajid  flood  insurance,  flood  proofiniz,  and 
evacuation.  Structural  measures  considered  were  reservoirs, 
channel  imoroveniento , rinr  levees,  diversions,  and  combinations 
of  the  above. 

71.  Flood  proofina  would  be  the  financial  resiionsibil  ity  of 
property  owners  in  the  flood  plain,  .'^lood  nroofin?r  is  not  attrac- 
tive because  the  are  ai.d  condition  of  existing  development  would 
probably  nrecl ude  the  major  imr rovements  recuired.  Most  of  the 
hones  in  the  flood  plain  are  valued  at  less  than  sl0,000. 

. The  cost  of  evacuation  was  estimated  at  $15,000,000  and  is 
not  ecoriomically  feasible.  Feservoirs  were  rejected  because  of 
a lack  of  rood  damsites  and  economic  feasibility. 

Tc.  Channel  improvement'’  w<>re  estimated  at  ■$6,000,000.  '["he 

averare  annual  co.st  of  improvements  would  be  almost  twice  the 
averar-e  anr.unl  da-’ares.  'ibe  cost  of  a rinr  levee  w"s  esti.mateJ 
at  i'7 , 00') ,000  and  this  alternative  war.  rejected.  A combi  nat.icn 
of  structural  aJ ternatl von  w're  likewise  eliminated  because  of 


j6.  The  evaluation  concluded  that  flood  plain  zoning  is  the 
only  i'easible  alternative  for  Missouri  Valley,  Owners  of  existing 
structures  in  the  flood  plain  should  consider  flood  proofing  and 
flood  insurance. 

m\m  CRFFK 

T7.  Table  B-11  contains  the  evaluation  data  for  the  initial 
alternative  investigated  for  Indian  Creek  flood  control. 

TB.  Ilonstructural  measures  considered  for  the  Indian  Creek  flood 
control  program  included  evacuation,  flood  proofing,  and  flood 
plain  zo.iing  and  flood  insurance.  Structural  methods  considered 
were  alternative  reservoir  systems  with  and  without  spillways, 
channel  improvements,  levees,  diversions,  and  combinations  of  the 
above.  Flood  proofing  and  flood  plain  zoning,  and  insurance  were 
retained  for  further  consideration.  Evacuation  was  rejected  be- 
cause of  an  estimated  cost  of  over  7^00,000,000. 

79.  One  large  dam  located  north  of  Council  Bluffs  had  a near 
favorable  benefit-to-cost  ratio  and  was  retained  for  further  analy- 
sis. Ten  smaller  dams  located  anproxim.ately  coincidental  with 
authorized  Soil  Concervation  Service  structures  were  also  considered. 
This  alternative  had  a favorable  benefit-cost  ratio  with  recreation 
added . 

80.  Four  smaller  dams  located  downstream  of  the  10  dams  were 
investigated.  The  U-dam  system  was  found  to  provide  the  same 
degree  of  flood  control  as  t>ie  lO-dam  system  at  annroximately 

ItO  percent  less  cost.  The  lO-diim  system  was  therefore  eliminated 
in  favor  of  the  U-dam  system. 
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8l . The  lO-'lam  and  ^t-dan  alternati  ver;  were  consiciered  with  and 
without  snillways.  Benefit-cost  ratios  for  the  10-daiii  and  l)-dam 
systems  with  perched  spillways  and  for  the  10-dam  and  i^-dam  systems 
without  snillways  are  Ojt,  0.9,  0.6,  and  1.3  respectively.  There- 
fore dans  with  perched  spillways  were  rejected. 

62.  Channel  improvements  were  rejected  because  of  costs, 
•J25,300,000,  and  because  of  disruptions  that  would  be  created  with 
implementation.  Levees  were  rejectea  because  the  existinp:  conp.es- 
tion  of  buildinps,  street,  and  railroad  crossinps  would  require 
major  dis“uptive  relocations. 

63.  Diversion  of  the  upper  Indian  Creek  flood  flows  directly 
westward  to  the  Missouri  River  was  re.lected  due  to  an  estimated 
cost  of  v20,000,000  and  an  unfavorable  benefit-cost  ratio. 

61*.  Combiriations  of  the  dains  and  a 100-year  channel  were  evalua- 
ted. This  alternative  was  not  found  to  be  cost  effective  and  in 
each  instance  lowered  the  benefit-cost  ratio  of  the  dams-only 
alternatives  as  indicated  on  tal)le  B-11 . 


MOSnilITn  CRFEK 

65.  A summary  of  the  Mosquito  Creek  structural  alternatives  and 
their  costs  are  piven  in  table  3-12.  Averape  annual  flood  damapes 
amount  to  only  $100, 0^0.  All  structural  alternatives  have  a 
benefit-cost  ratio  of  0.1  or  less.  Therefore  all  structural  alter- 
natives were  eliminated  from,  further  consideration,  ^lood  plain 
zoninp  presents  the  best  omiortunity  for  ^lood  plain  manapement 
since  most  of  the  flood  plain  is  still  ;indeveloped . 
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Table  b-U’ 

Cost  Summary  of  Alternatives 
Mosmilto  Creek 

Alternative  Fj  rst  Cost 


100-Year  Evacuation 

•f  ft,«?0,000 

Larae  Dam 

Portsmouth  Dam 
County  Line  Dam 
Underwood  Dam 
Chat an ua  Dam 

Y,BO(),OO0 

9, *‘50,000 

11,070,000 
14, Don, 000 

l*-Dam  System 

?9, 750, 000 

5B  Small  Dams 

57,  *'30,000 

100-Year  Channel 

i8,?io,ono 

100-Year  (evees 

19,190,000 

MISSmiRI  RIVFP 

Bi' . Altert. stiver,  consi'ierel  for  Niisrouri  Fiver  ■^’lood  problems 

soutl  of  Cmaha  and  Councii  Bluffs  included  no  action,  flood  plain 
zonlnr,  and  levee  construction.  Zoninp,  would  be  the  preferred 
alternative  if  the  levees  are  not  constructed.  Since  passage  of 
the  Flood  Disaster  Protection  Act  of  l'^T3,  a no-action  alternative 
could  leopardite  local  government's  ability  to  qualify  for  Federal 
financial  pro,''rams.  !Io  action  w>s  therefore  rejected.  Finsouri 
Piver  Levee  Units  L f^ll-bl*i  and  P-Clb  have  favorable  benefit-cost 
ratios  and  therefore  w.re  considered  as  part  of  the  final  water 
resources  plar.s.  The  evaluation  of  these  units  is  contained  in 
the  r.ext  section. 
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87.  ntiuctural  alternativer.  to  solve  the  existir.;’,  flood  oroble!^ 
were  found  to  be  economically  in‘'eas;Me  bv  a wide  marp'in.  Fven 
thoui’h  flooding’  is  freouent  aiid  covers  a larre  area,  er.istint^ 
averare  annual  damages  amount  to  only  7l9f),0O0.  A levee  system 
to  provide  100-”oar  flood  protection  would  cost  apnroximately 
Al, 000, 000  per  m.ile.  Channel  i^nrover.entr.  are  opnosed  by  local 
interests  and  woul<l  not  be  comnatihle  with  the  habitat  and  er.virot.- 
mental  qualities  of  the  rivers.  Oai:.-.,  both  witliin  and  outside  the 
studv  area,  have  been  considereu  in  the  past  and  were  found  to  be 
economically  unjustified. 

tb.  It  is  concluded  that  the  flood  plains  si-.ould  be  manned  and 
zoned.  Ruch  action  would  also  limit  urban  exnnnsion  into  the  area, 
preserve  its  use  for  a^^riculture , ar;d  preserve  its  environmental 

settinr. 

PAPlI.Linv  CRFFK  ANP  TPIPJJTARIFS 

89.  The  authorized  Papillion  Creel  and  Tributaries  i.ake  Protect 
constituted  the  initial  plan  for  flood  cor.trol , Late  in  tiie  plan 
formulation  nhase  nart  of  the  ^’anillion  Creel  s''s*em  wan  re''ormu- 
lated.  The  reformulated  alternatives  are  evaluated  in  the  next 
section . 

90.  Alternatives  to  flood  problems  on  tributary  streams  in  the 
Panillior  Creel  Basin  were  investigated.  These  tributaries  are 
Betz  Ditch,  Cole  Creel-,  Hell  Creel,  and  f'ud  Creel.  Pitructural 
alternatives  on  these  tributaries  are  not  ecoriomically  feasible. 
Cole  Creek,  Hell  Creel,  an  1 Betz  Pitch  are  already  zoned  for  flood 
nlair;  land  uses,  '-’ud  'ree''  sliould  b“  mapped  ar.d  zoneii. 
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Recreation 


91,  Initial  recreatior;  plans  for  the  urban  study  consisted  of 
the  N'APA  Open  Gpace  Plan,  the  Platte  I-evel  "P"  Plan,  the  MAPA 
Vissouri  Riverfront  Plan,  the  recreation  portion  of  the  authorized 
Papillion  Creek  flood  cot>tro1  protect,  recreation  associated  with 
the  Indian  Creek  flood  control  al ternatives , and  existing'  county 
plans . 

op.  "liese  plans,  includina  alternatives  within  the  reformulation 
of  part  of  the  Papillion  Creek  flood  control  protect,  are  evaluatea 
in  the  next  section. 
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SECTION  C 


ASSESSMENT  AND  EVALUATION  OF 
FINAL  ALTERNATIVES 


1.  In  this  soction  the  final  alternatives  are  corr.pared  and 
evaluated  in  accordance  with  the  concepts  and  aims  of  the  Water 
Pesources  Council's  Principles  and  Standards.  This  is  achieved 
by  assessinc:  impacts  and  evaluating  tradeoffs  through  the  series 
of  four  accounts  specified  by  the  Princirles  ar;d  Standards. 

2.  Each  alternative  was  compared  with  respect  to  its  contribu- 
tion to  the  planning  ob.lectives,  its  relationship  to  national 
economic  development,  environmental  quality,  social  well-being, 
and  regional  development  accounts,  and  its  response  to  associated 
evaluation  criteria. 
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The  Alternative  Growth  Patterns 


PLAN  riFSCRIPTinN 

A detailed  plan  description  of  the  four  alternative  growth 
patterns  used  in  the  study  is  contait^ed  in  the  Plan  Formulation 
Appendix,  Annex  A - Alternative  Futures.  Briefly  the  four  prowth 
patterns  are: 

Growth  Concent  A-represents  a coi.tinuation  of  present  trends 
in  land  use.  'Iliat  is,  the  continued  suburbanization  of  the  area 
with  low  der:sity  residential  urban  sprawl  directed  away  from  the 
core  city. 

Growth  Goncent  R-envisions  controlled  expansion  of  urban 
I’lnahn  with  e/nnhasis  placed  on  encourarir.p  hirher  density  residential 
development,  revitalizinp  the  urban  core,  and  developing  satellite 
cities  based  on  existing  communities  located  arourid  the  frinpes 
of  the  metropolitan  area. 

Growth  Concept  C-similar  to  B,  excent  it  does  not  include 
the  satellite  cities.  It  is  primarily  characterized  by  redevelop- 
ment of  the  ol(*er  areas  of  Omaha  and  Council  Bluffs,  coupled  with 
hipher  density  prowth  on  the  urban  fringes. 
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i"jrowtli  Con('»*|it  I)-s''i"ilHr  to  i,'oriC(“i'l  A,  thfxt  it 

s\ibf5tantiHl  development  will  occur  rincer-l  il.e  alotip  ma.ior  trans- 
portation corridors. 

CnNTPIRl'TinNS  in  p|  anmiMG  nBJECTIVES 

U.  The  regional  planninfi  objectives  for  land  use  and  urban 
growth  are  the  following: 

• Promote  a more  compact  urban  development  pattern. 

• Promote  large  scale  redevelopment  of  blichted  areas. 

• Promote  higher  density  fringe  development. 

• Kncourage  m.ass  transportation. 

• Preserve  existing  agricultural  areas. 

• Promote  iridustrial  decentralization  to  ensure  the  economic 
stability  of  selected  satellite  cities. 

• Provide  for  the  protection  of  the  freedom  of  the  individual 
landowner. 

• Provide  complete  inuividual  freedom  on  where  and  how  to  live. 

• Provide  low  density  development  to  afford  maximum  individual 
privacy . 

5.  drowth  Concept  A contributes  prim.arily  to  the  last  three 
planning  objectives  and  conflicts  with  the  other  planning  objectivt? 
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In  ennence,  contiiuint ion  of  (’oncent  A would  allow  max inuiii  individ.- 
ual  freedom  at  ir. creased  puM  ic  costs,  urtaii  bliftht,  ar.d  energy 
atid  agricultural  land  consumption. 

'Jrow+h  Concent  P.  contributes  to  all  of  the  planninf’:  objec- 
tives. The  hieher  density  development  would  create  a more  effi- 
cient rrowth  pattern,  and  would  conserve  enerpy  and  land  resources. 
Industrial  decentralisation  to  the  sstellite  cities  would  ensure 
thei’-  economic  stability  and  would  for  some,  ensure  that  tliey 
would  not  tecortie  "bedroom  communities"  for  Omaha.  Concept  B does 
not  contribute  to  the  last  three  ni anninp  oblectives  as  much  as 
Concept  A,  however,  even  under  Concept  B approximately  ?0  percent 
of  new  urbati  vrowth  is  ass’.ir.ed  to  occur  at  low  densities. 

7.  irowth  Concept  C contributes  to  all  of  the  planning  objec- 

tives witl  the  exception  of  industrial  decentralization  to  the 
satellite  cities.  It  is  the  most  e*'ficient  erowth  pattern  in 
terms  of  er.erf^'  conservation  and  maxiniz.es  the  use  of  existinji 
capital  i;-.prove.T.ents  while  minimizinr  the  need  for  additional 
improvement  r . 

fi.  Orow^h  Concept  D contributes  to  the  reri>-'’nal  planninr  objec- 
tives in  a mar.rer  sl'^ilar  to  Cor.ce;>t  .A. 

RFI in  rniip  Arroi'NTF 

MATior.'Ai  propo*'!  " Div’ipp' 

O.  Tim-  MFD  account  is  a mea.sur**  ot  cliat.res  in  the  valvie  of  the 
outi  ut  of  ^oodf  ar.^  services  ar.d  imj  rove’^ei.ts  in  national  economic 
eff icier.c.v.  Ch.ar.res  measured  represent  the  di*‘^erence  betwaer- 
w';at  would  occur  if  an  al  t e»'nat  ’ ve  v^re  i^i'l  emented  (with  conditioi.) 
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and  what  would  occur  if  none  of  the  alternatives  were  implemented 
(without  condition). 

10.  In  the  case  of  the  alternative  growth  patterns.  Concept  A 

is  the  without  condition;  i.e.  the  land  use  pattern  that  is  likely 
to  occur  in  the  absence  of  a change  in  growth  policies.  The  other 
three  patterns  can  then  be  measured  in  economic  terms  relative  to 
Concept  A. 

11.  Beneficial  impacts  in  the  NED  account  result  from  the  reduced 
public  costs  required  to  support  a growth  pattern  that  is  an  alterna- 
tive to  Concept  A. 

1?.  In  analyzing  total  public  costs  the  following  sub-components 
were  included:  (l)  wastewater  management  systems,  (?)  water  supply 
systems,  (3)  residential  structures,  (It)  transportation  systems, 

(5)  storm  drainage,  (fi)  gas,  (7)  electricity,  and  (8)  telephone. 

The  costs  were  based  on  numerous  and  complex  features  of  each 
item.  As  an  overview,  however,  national  averages  expressed  in 
1973  dollars  were  used  with  the  assumptions  of  present  technology, 
construction  techniques,  and  service  standards. 

13.  Cost  effects  of  wastewater  management  and  water  supply  sy- 
j stems  we^’e  developed  by  the  consulting  firms  of  Henningson,  Durham, 

and  Richardson  and  of  Havens  and  Emerson.  Other  costs  were  tak.en 
from  the  Real  Estate  Research  Corporation's  The  Costs  of  Sprawl 
sponsored  by  the  Environmental  Protection  Agency,  the  Department 
I of  Housing  and  Urban  Development,  and  the  Council  for  Environmental 

Quality.  The  coats  to  serve  various  development  patterns  consid- 
ered in  the  above  report  were  applied  to  the  densities  envisioned 
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in  tVie  four  (growth  roncepts  unou  in  tiio  urtian  study.  All  reserva- 
tions stated  in  The  Costs  of  tlprawl  must  also  be  applied  to  the 
coats  indicated  below. 

111.  T?ie  Costs  of  Sprawl  divided  public  costs  between  neighbor- 
hood and  community  costs.  Only  the  neighborhood  costs  were  used 
in  this  study,  for  two  reasons;  (l)  community  costs  vary  widely 
from  community  to  community,  being  site-specific,  whereas  for  the 
most  part  neighborhood  costs  do  not  vary,  and;  (?)  in  the  Omaha- 
Cour.cil  Bluffs  area  community  costs  would  be  more  affected  by 
total  population  growth  rather  than  by  a growth  pattern. 

!'■.  The  analysis  of  the  four  growth  concepts  was  confined  pri- 
marily to  Douglas  and  Darpy  Counties  where  the  majority  of  the 
urban  growth  is  to  take  place.  Adjustments  were  made  for  Growth 
Coticept  to  reflect  increased  expenditures  caused  by  the  popula- 
tion dispersion  to  the  satellite  cities. 

1^.  TalCe  C-1  lints  the  cap.tal  cost  summary  to  serve  the  four 
growth  concents  from  td.e  present  to  ar.d  th.e  present  to  DODD. 

Only  those  I'ems,  tnat  wmild  show  a distinction  among  growth  con- 
cepts were  inc lulled. 

17.  Th'  riet  'IFD  nene''jt  to  altering  the  current  trend  in  land 
use  can  be  readily  determine!  ly  comparing  the  public  costs  for 
'’,row»h  Concepts  A and  C.  The  capital  costs  differences  ir.  public 
utilities  and  trarisportntior.  amounts  to  about  $lRO, 000,000  over  the 
next  ‘10  years.  Residential  construction  costs  differences  based 
on  smaller  dwellii.g  unit  sires  would  anoiint  to  about  JT'r)0,nnn,00n. 
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18.  Energy  co£5t  savings  in  transportation  (see  Supporting  Tech- 
nical Reports  Appendix  - Annex  B)  could  be  as  much  as  $9,000,000 
per  year  i**  Concept  C were  followed  instead  of  Concept  A. 

19.  Costs  attributable  to  residential  energy  use  and  the  costs 
for  operation  and  maintenance  of  metropolitan  services  were  not 
determined.  Concept  C would  show  a reduction  in  these  costs  over 

Concept  A according  to  The  Costs  of  Sprawl.  | 

STIVIRONMENTAL  QUALITY  (EQ) 

20.  Ttie  EQ  account  includes  measures  of  environmental  enhance- 
ment, degradation,  and  destruction.  Items  included  in  the  EJQ 
account  include  the  alternative's  impact  on  open  space,  air,  water 
and  land  quality,  and  irreversible  commitments  of  resources  to 
future  uses. 

21.  Table  C-2  lists  the  environmental  effects  of  the  four  alterna- 

tive  growth  patterns.  About  30,000  acres  of  land  could  be  saved  i 

for  open  space  (agriculture)  use  if  Growth  Concept  C were  followed 
instead  of  Growth  Concept  A. 

22.  Growth  Concept  A would  produce  the  greatest  eimount  of  water 

•j 

pollution  caused  lart^ely  bv  soil  erosion  from  developing  areas. 

23.  Overall , Growth  Concept  A requires  the  largest  commitment  ^ 

1 

of  ener(’y  resources  because  of  dependence  on  the  automobile,  and  -j 

emphasis  on  single-family  dwellings.  Growth  Concepts  B and  C, 

being  controlled  concepts,  offer  the  advantage  of  guiding  growth  ] 

away  from  environmentally  sensitive  areas.  Ctirrently,  under  Growth 

Concept  A,  urban  developments  are  occurring  In  the  wooded  bluff  j 

lands  and  flood  plains  of  the  Platte  and  Elkliorn  Rivers.  These  ! 

same  areas  are  prime  wildli''e  habitat. 

J 
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SOCIAL  Wi:LIy-BEING  (SWB) 


2L  . The  social  well-be’n^;c  account  includes  neasureraent  of  chan#?es 
in  the  quality  of  life,  health  and  safety;  changes  in  educational, 
cultural,  and  recreational  opportunities;  and  injurious  displacement 
of  people  and  community  disruption. 

25.  No  conclusions  could  be  reached  in  the  relationships  of  the 
four  alternative  growth  patterns  to  the  SV/B  account.  While  the 
social  effects  were  not  evaluated  in  the  urban  study.  The  Costs  of 
Sprawl  does  provide  some  indications  regarding  public  health  and 
safety. 

?C.  Under  Growth  Concept  B or  C,  the  number  of  travel  accidents 
is  expected  to  be  less  than  under  Growth  Concepts  A or  D.  This 
is  caused  largely  by  a reduction  in  the  number  of  vehicle  miles 
traveled. 

27.  The  crime  rate  could  be  expected  to  be  slightly  higher  under 
Growth  Concepts  B or  C than  under  A or  D.  The  differences  are 
attributable,  in  part,  to  the  greater  opportunity  for  surveillance 
afforded  by  single-family  dwellings  as  contrasted  to  inner  public 
areas  such  as  hallways  of  apartment  complexes.  This  problem  could 
be  resolved  by  both  security  systems  and  desifui  features. 

REGIONAL  nUVELOP’lTlNT  ACCOUNT  (PD) 

2fi.  The  RD  account  describes  tlie  changes  created  by  the  alterna- 
tive in  the  region’s  income,  employment,  population  distribution, 
and  economic  base. 

29.  For  the  entire  re/'inn,  sirr:ificart  di ’’ferences  in  the  above 
factors  are  not  discernible  among  the  four  /growth  patterns.  There 
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are  significant  differences  among  the  four  patterns  if  each  community  i 

is  considered  a region.  Under  Concept  B,  part  of  the  future  urban 
Pop\ilatiDn  would  be  distributed  to  satellite  cities.  Income,  employ- 
ment and  economic  base  would  increase  in  the  satellite  cities  under 
Concept  B relative  to  the  other  concepts.  This  could  be  significant 
since  the  alternative  for  several  of  the  satellite  communities  is 
to  become  "bedroom-communities"  for  metropolitan  Omaha. 

PLAN  REBPOKSF  TO  ASSOCIATFD  EVALUATION  CRITERIA 

30.  The  two  most  significant  associated  evaluation  criteria  are 
the  alternative's  acceptability  and  certainty.  These  two  criteria 
are  interrelated. 

31.  Citizens  who  participated  in  the  public  involvement  activi- 
ties of  this  study  selected  Growth  Concept  C as  their  first  prefer- 
ence and  Growth  Concept  B as  their  second  preference. 

3?.  Although  the  four  growth  patterns  stimulated  the  most  public 
interest  of  any  of  the  urban  study  functional  areas,  it  should 
not  be  assumed  the  entire  public  would  accept  a controlled  growth 
pattern.  Almost  everyone  agreed  that  urban  sprawl  (Concept  A) 
was  bad;  however,  controlling  growth  raises  the  issue  of  individual 
freedoms  versus  the  common  good.  The  important  test  of  acceptabil- 
ity will  come  when  local  officials  begin  to  make  the  crucial  but 
controversial  decisions  regarding  zoning  and  growth  controls.  It 
must  be  admitted  that  the  majority  of  the  public  has  been  silent 
in  the  urban  growth  control  issue. 

33.  The  certainty  of  altering  the  trends  forecast  (Concept  A) 
of  future  land  use  cannot  be  determined  at  this  time.  Controlling 
growth  is  the  subject  of  several  court  cases  now  being  heard  in 
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various  parts  of  the  country.  T>ie  outcor.e  of  these  cases  and  the 
amount  of  public  desire  to  achieve  the  regional  planning  objectives 
for  land  use  and  urban  growth  will  decide  the  certainty  of  adopt- 
ing Growth  Concept  C. 

3^.  The  political  problems  associated  with  reversing  the  outward 
growth  trend  would  be  difficult  to  overcome.  The  problem  is  one 
of  regional  competition  for  new  industry  and  new  residents.  Many 
citizens  and  officials  interviewed  felt  that  a restricted  growth 
policy  in  and  around  one  city  in  the  metropolitan  area  would  simply 
shift  the  sprawl  to  another  city  that  did  not  restrict  growth. 

Thus,  it  appears  that  controlled  growth  concepts  must  be  regionally 
coordinated  and  implemented.  A political  analysis  conducted  as 
part  of  the  institutional  studies  indicates  that  the  atmosphere 
of  cooperation  among  cities  in  this  area  is  not  conducive  to  the 
adoption  of  a regional  growth  policy  at  this  time. 


Wastewater  Management 


ARFAWmE  (POINT  SniiPOF)  P|  ans 


plaj:  DFScRiPTiorj 

35.  Fou'  alternative  wastewater  management  plans  were  formulated 
from  the  initial  eight  plans  discussed  in  Section  B.  There  are 
fnree  basic  plans  plus  land  treatment  options  for  the  major  urban 
treatment  plants.  Plans  1,  ?,  and  3 are  eouivalent  to  Plans  T, 

IT,  and  VTT  from  Section  B.  Plan  VI ti  from  Section  B was  renamed 


as  a La.nd  Treatment  Option  that  could  be  used  with  &ny  of  the 
final  plans  but  is  included  here  in  combination  with  Plan  3 to 
form  an  all  land  irrigation  plan.  The  plans  for  treatment  of  wet 
weather  sources  of  pollution  are  discussed  separately  in  this 
section. 

36.  Table  C-3  gives  a brief  description  of  each  of  the  plans. 

The  difference  between  Plan  1 and  Plan  2 is  in  the  amount  of  exten- 
sion of  the  Papillion  Creek  interceptor  sewer.  Plan  3 evaluates 
land  treatment  for  the  minor-urban  and  rural  communities.  Three 
alternative  land  irrigation  areas  were  considered  for  the  Land 
Treatment  Option.  Option  1 would  use  land  areas  in  the  Todd  Valley 
until  1995  and  land  areas  in  both  the  Todd  Valley  and  Blue  River 
areas  after  1995.  Table  C-l‘  lists  the  projected  wastewater  flows 
to  each  of  the  land  irrigation  areas  under  Option  1.  Under  Option  2, 
all  flows  go  to  the  Todd  Valley  and  under  Option  3,  all  flows  go 
to  the  Upper  Blue  River  Basin. 
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Table  C-b 

Land  Treatment  Option  1 - Wastewater  Flows 


Year  Todd  Valley  Upper  Blue  River  Total 


1985  69,000 

199s  81*,  000 

2020  81»,000 


0 69,000 

0 814,000 

148,000  132,000 


37.  Effluents  from  the  Council  Bluffs  (Mosquito  Creek)  major  urban 
plant  are  not  included  under  any  of  the  Land  Treatment  Options,  The 
high  salt  concentration  of  the  Council  Bluffs  plant's  effluents  puts 
the  sodium  absorption  ratio  (OAR)  and  conductivity  above  acceptable 
limits  in  Nebraska.  The  Nebraska  Water  Quality  Standards  state  that 
the  SAR  value  and  conductivity  shall  not  be  greater  than  a C3-S2 
Class  irrigation  water  as  shown  in  figure  25  of  the  Agricultural 
Handbook  60,  U.  S.  Department  of  Agriculture.  The  SAR  and  approx- 
imate conductivity  values  for  each  of  the  major  urban  plants  and 
their  combinations  are  shown  in  figure  C-1,  Council  Bluffs  effluent 
alone  is  greater  than  the  irrigation  water  standard.  The  combina- 
tion of  the  major  urban  effluents  brings  the  overall  SAR  within 
acceptable  limits,  however,  the  relatively  low  flow  from  the  Council 
Bluffs  plant  (I6  M.g.D.  by  1^95)  and  the  increased  costs  involved 
indicate  that  conveyance  of  t!ie  effluent  across  the  Missouri  River 
to  Join  the  other  two  major  urban  flows  it.  not  cost-effective. 


COHTRIBt'TIONS  TC  PLANNING  OBJFCTTVFr' 

38.  The  planning  objectives  for  wastewater  managemer.t  are  the 
following: 


• Meet  State  water  quality  standards  in  all  streams  in  the 
study  area. 
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• Reduce  or  eliminate  pollution  from  all  waste  sources. 

• Meet  ]9TT  effluent  requirements  and  1983-19^-5  f^oals  of 
PL  9P-500  for  all  publicly-owned  sewage  treatment  plants. 

• Provide  ai.  additioi.al  sewage  treatment  capacity  of  115  M.C.D. 
by  1995  and  I85  M.G.D.  by  20PO  in  tbe  study  area. 

• Provide  for  recycling  of  wastewater  effluents. 

• Provide  for  non-st ructural  approaches  to  wastewater  manage- 
ment . 

39.  All  of  tbe  areawide  wastewater  nanagenent  plans  are  designed 
to  meet  tbe  first  objective.  Under  Plan  ?,  Elkhorn,  Bennington, 
and  Gretna  remain  independent  of  the  Papillion  Creek  sewage  system. 
I/Cvel  ? treatment  of  Elkhorn's,  Bennington's,  and  possibly  Gretna's 
wastewater  would  be  required  to  meet  State  water  quality  standards 
comparable  with  the  other  plans.  l/cvel  2 is  the  minimum  treatment 
level  included  for  these  communities  in  Plan  2. 

Un.  Reduction  or  elimination  of  pollution  is  ar.  objective  that 
relates  more  to  treatment  level  than  to  the  wastewater  plan.  As 
discussed  later.  Plan  3 with  a Major  Land  Treatment  Option  would 
appear  to  be  the  most  cost-effective  plan  for  eliminating  the 
discharge  of  pollutants. 

lil.  All  plans  are  phased  to  meet  the  1077  effluent  requirements 
and  the  1^83  and  I985  goals  of  PI  92-500.  The  most  cost-effective 
methods  to  achieve  these  planning  objectives  are  discussed  later. 
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4s.  All  plans  are  sized  to  provide  adenuate  facility  capacities 
based  or  waste  flow  projections  for  199i  md  SOSO.  Only  Plan  1, 
and  Plan  3 with  a Major  Land  Treatment  Option  provide  aii  opportun- 
ity for  the  recycling:  of  wastewater  effluents.  The  water  supply 
portion  of  the  urban  study  has  fo\:nd  no  cost-effective  method  of 
recyclinr  the  effluents  of  Plans  1 and  S. 

1*3.  The  interceptor  sewers  included  in  Plan  1 conform  to  Growth 
Concepts  A and  D.  The  interceptor  sewers  included  in  Plans  2 and 
3 conform  to  Growth  Concepts  B and  C.  Since  these  concepts  contrib- 
ute to  more  of  the  rerional  land  use  planning  objectives,  it  follows 
that  Plans  ? and  3 contribute  more  in  a m.ulti-objective  context 
than  does  Plan  1 . 

PFLATIONGHIP  TO  FOUR  ACCOUTVS 

44.  Beneficial  and  adverse  impacts  of  the  four  final  alternative 
plans  are  evaluated  and  displayed  in  four  accounts.  The  national 
economic  development  (HKD)  account  includes  a mensuremerit  of  the 
output  of  Roods  and  services  on  a national  basis.  This  account 
concludes  with  a comnutation  of  net  HKD  benefits.  Tlie  environ- 
mental quality  (KO)  account  includes  measurements  of  changes  in 
environmental  nuality.  The  social  well-heinr.  (CWB)  account  in- 
cludes measurements  of  the  plan  characteristics  that  may  affect 
people  directly.  The  recional  development  (uD)  account  includes 
a measurement  o^  the  distribution  of  beneficial  and  adverse  im- 
pacts amony  various  Reorrapt.ic  subdivisions  of  the  study  rerion. 

!ih.  Hatior.al  Economic  Development  (HKD).  The  national  economic 
developm.ent  acco'int  for  the  alternative  plans  is  shown  or.  table  C-'  . 
Beneficial  .HKD  impacts  include  the  value  of  increased  output  of 
Roods  and  services  in  the  form  of  irrigation  water  and  nitrocen 
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and  the  value  of  output  from  the  use  of  ujiemployed  labor  resources 
in  construction.  The  irrigation  benefits  occur  only  when  land 
irrigation  is  included  in  a plan. 

i*6.  The  benefits  of  land  irrigation  are  the  savings  that  would 
be  realized  by  the  farmer  if  he  were  to  use  the  wastewater  instead 
of  obtaining  water  from  an  irrigation  well.  Savings  realized  by 
the  farmer  would  be : 

• The  cost  of  drilling  an  irrigation  well; 

• Part  of  the  cost  of  an  irrigation  pump; 

• Part  of  the  cost  on  an  irrigation  engine; 

• Incerest  on  investment; 

• Fertilizer  costs; 

• Irrigation  labor; 

• Maintenance  and  repairs  on  irrigation  equipment;  and 

• Fuel . 

1*7.  Cost  data  were  taken  from  "The  Costs  of  Center  Pivot  Irriga- 
tion Now",  Irrigated  Agriculture.  January  1975*  PP  lP-19.  The 

value  of  effluent  delivered  to  a center  pivot  irrigation  system 
is  considered  enual  to  the  alternative  means  of  providing  the 
water  and  nitrogen.  In  this  case  the  alternative  source  of  water 
is  a well  and  tne  alternative  source  of  nitrogen  is  liquid  nitrogen. 
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U8.  The  following  presents  the  fixed  costs  of  providing  well 


water  to  a center  pivot  system  in  the  Todd  River  Valley  and  Upper 


Blue  River  Basin. 

Total 

Cost 

Annual  Cost 
$/Acre 

Irrigation  well  (25  yr.,  str.  line, 
no  salvage) 

200  ft.  P $22/ft. 

80  yd.  gravel  P $1*.?5 
dig  and  fill  pit 

$1*,1*00 

31*0 

100 

$ 1.1*6 

Irrigation  engine  (12  yr.,  str.  line, 
no  salvage) 

100  ft.  column  § $25 /ft. 

$5,600 

$ 2.80 

Irrigation  engine  (12  yr.,  str.  line, 
no  salvage ) 

73  hp 

$3,705 

$ 2.32 

Interest  on  investment 

$10,815  X 50^  X 10?; 

$ 5^1 

$ 1* . 06 

Suo-total , estimated  annual  fixed  costs 

$10.61* 

1*9.  The  following  presents  the  estimated  annual  variable  costs 
of  providing  well  water  and  80  pounds  of  nitrogen  per  acre  to 


■ pivot  systems. 

Annual 

Cost 

Annual  Cost 
$/Acre 

Fertilizer  - 80  lbs.  nitrogen  ® $0.30 

$2l*.00 

Fuel  (900  hrs.  operation,  P 3.0  gal. 
diesel  fuel/hr.  P $0. 33/gal 

$891 

$ 6.70 

Maintenance  and  repairs 

$15*^ 

$ 1.16 

Sub-total , estimated  annual  variable 
costs 

$31.66 

Sub-total  estimated  annual  fixed  costs 

$10.61* 

Total  estimated  annual  costs 


$1*8.50 
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50.  Tne  distribution  of  this  total  annual  cost  between  providing 

the  water  and  the  nitrogen  is  as  follows: 

Water  ilB. 50/acre 

Nitrogeri  $2^.  00/acre 

Total  i^2. 50/ acre 

51.  If  the  wastewater  is  not  provided  to  the  center  pivot  system, 
the  farmer  would  have  to  spend  approximately  $1^2.50  per  acre  foot 
to  pximp  the  water  from  a well  and  add  80  pounds  of  nitrogen,  which 
is  the  amount  of  nitrogen  contained  in  one  acre-foot  of  combined 
effluents  of  Omaha's  Missouri  River  and  Papillion  Creek  treatment 
plants. 

52.  The  per-acre  savings  were  converted  to  annual  dollar  amounts 
by  a staging  system  whereby  the  number  of  acres  being  irrigated 
are  increased  by  a certain  amount  at  5-year  intervals.  These 
savings  were  then  converted  to  a present-worth  value. 

53.  The  savings  for  fertilizer  would  result  from  the  recycle  of 
nitrogen  to  the  land  treatment  areas.  The  benefit  was  computed 
based  on  a 15-inch  per  acre  application  rate  for  the  irrigation 
water.  This  would  recycle  about  100  pounds  of  nitrogen  per  acre 
per  year.  The  present  cost  for  nitrogen  is  30  cents  per  pound, 
and  this  amount  was  used  to  compute  the  benefit  for  the  nitrogen. 
Since  155  to  l6o  pounds  of  nitrogen  are  required  to  raise  a corn 
crop  (lOO  bushels  per  acre),  additional  nitrogen  will  be  required 
equivalent  to  the  amount  presently  used  minus  100  pounds  per  acre. 

No  savings  were  included  for  the  addition  of  phosphorous,  potassivun, 
sulfur,  and  zinc  due  to  the  lov  amounts  of  these  fertilizers  used 

in  the  land  application  areas.  The  above  method,  termed  the  alter- 
native cost  method,  of  determining  the  present  value  of  irrigation 
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water  and  nitrogen  was  used  for  the  NED  Account  for  all  land 
treatment  areas.  A second  method  of  computing  benefits  would  be 
the  increased  income  method.  The  alternative  cost  method  assumes 
that  ground  writer  is  an  available  water  source  alternative;  which 
could  be  an  erroneous  assumption  in  the  Upper  Blue  River  Basin 
which  has  a declining  water  table. 

5^.  The  value  of  irrigating  with  the  effluent  can  also  be  deter- 
mined by  subtracting  the  extra  costs  associated  with  developing 
and  operating  an  irrigation  system  from  the  increased  income  result- 
ing from  irrigation  with  effluent.  Cost  data  from  "The  Costs  of 
Center  Point  Irrigation  Now",  Irrigated  Agriculture.  January,  1975 
indicate  that  extra  annual  irrigation  fixed  and  operating  costs 
amount  to  $ri?.80  per  acre.  Extra  income  is  a factor  of  the  increas- 
ed productivity,  value  of  the  product,  and  value  of  the  nutrients 
applied.  Using  fiO  pounds  of  nitrogen  per  acre- foot  at  $0.30  per 
pound,  the  equation  becomes; 

V = XY  + $?li  - $6?.80 

where : 

V = Value  of  effluent 

X = Increased  product  yield 

V = Value  of  product 

55*  Figure  C-?  is  an  expression  of  the  value  of  delivered  effluent 
as  a function  of  increased  yield  and  value  of  corn  assuming  one 
acre-foot  of  irrigation  water  is  applied.  lYie  difference  between 
irrigated  and  non-irrigated  corn  averages  between  30-1*0  bushels 
to  the  acre.  At  October  1975  corn  prices  of  $2.75  per  bushel,  the 
value  on  an  acre-foot  of  delivered  effluent  would  range  from  $38.00 
to  $58.00.  The  above  method  is  appropriate  for  areas  with  a water 
shortage  like  the  Upper  Blue  River  Basin.  It  was  not  used  in  the 
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NED  Account  because  of  the  relative  instability  of  agricultural 
commodity  prices. 

56.  A category  under  NED  benefits,  "Value  of  Output  Resulting  I 

from  External  Economics",  was  not  shown  in  table  C-S  since  no  value 

could  be  placed  on  this  category.  This  is  not  to  imply  that  there 
are  no  such  economic  considerations.  Improved  water  quality  would 
[ have  some  definite  economic  impacts,  some  of  which  would  be  of 

I 

• the  nature  of  an  external  economy.  Examples  of  such  benefits  on 

j which  values  cannot  be  placed  are: 

• Improved  water  quality  in  the  Missouri  River  which  could 
result  in  increased  recreational  use  which  in  turn  could  increase 
demand  for  water-recreation  related  goods  and  services,  an  external 
economy . 

• Reduced  water  treatment  costs  for  lowering  the  pollutant 
levels  of  the  water  for  industrial  users  and  municipal  systems 
located  downstream. 

57.  The  water  quality  changes  in  the  Missouri  River  would  not 
be  significant  enough  to  measure  the  above  external  economies. 

i 

j 58.  The  NED  second  benefit,  contained  in  table  C-5,  would  be  the  | 

value  of  use  of  unemployed  labor  resources  in  construction  of  the 
new  facilities.  The  value  of  this  benefit  was  arrived  at  by  assum- 
ing that  50  percent  of  the  canital  expenditure  would  be  for  labor 
and  that  10  percent  of  the  labor  force  would  be  from  the  unemployed  ^ 

ranks. 
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59-  Adverse  NED  Impacts.  The  adverse  impacts  consist  entirely 
of  the  project  costs,  Tlie  project  costs  presented  in  table 
are  costs  of  the  plans,  broken  down  into  four  catef^ories;  Papillion 
Creek,  Missouri,  Council  Bluffs,  and  "Additional  A.reas",  The 
Papillion  Creek  category  always  inclxides  the  minor  urban  community 
costs  for  Gretna,  Bennington,  and  Elkhorn.  The  "Additional  Areas" 
category  refers  to  the  seven  other  minor  urban  plants  and  the  non- 
urban  treatment  plants.  Capital  and  O&M  costs  of  the  plans  can 
be  obtained  from  Volume  V - Annex  H.  Since  Plan  1 would  encourage 
urban  sprawl  and  Plans  ?,  3,  and  Plan  3 Option  would  not.  Growth 
Concept  A costs  were  used  for  Plan  1 and  Growth  Concept  C costs 
were  used  for  Plans  2,  3,  and  3 Option. 

Co.  Included  in  the  costs  for  the  conventional  treatment  plants. 
Plans  1 and  2,  are  the  present  worth  values  for  the  capital  and 
O&M  costs  for  the  treatment  plants  and  interceptors.  Plan  3 costs 
include  the  costs  for  conventional  treatment  at  the  major  urban 
plants  and  the  land  treatment  costs  for  the  minor  and  non-urban 
communitj.es.  The  land  treatment  costs  for  the  minor  urban  and 
non-urban  communities  include  the  costs  for  Level  1 (secondary) 
treatment,  conveyance  to  the  land  treatment  sites,  purchase  of 
the  land,  underdraining  the  land,  storage  facilities,  and  irriga- 
tion facilitie.s.  Plar;  3 Option  costs  include  the  costs  for  con- 
ventional treatment  at  the  Council  Bluffs  plant  and  land  treatment 
for  the  other  plants.  The  minor  and  non-urban  costs  for  land 
treatment  are  the  same  as  those  used  in  Plan  3.  The  costs  included 
for  the  major  urban  facilities  are  the  costs  for  secondary  treat- 
ment and  the  costs  associated  with  conveyance  to  the  irrigation 
facilities.  These  latter  costs  include  the  costs  of  conveyance, 
storage,  and  pumping,  and  distribution  to  the  center  pivot  systems. 
Since  irrigation  is  presently  practiced  in  the  land  treatment  areas. 
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it  was  assumed  that  private  ownershii)  should  continue  and  that 
the  treated  effluent  would  become  the  irrif'ation  water.  This 
methodolopy  is  consistent  with  the  alternative  cost  method  of  com- 
puting the  present  value  of  the  irrigation  benefits.  The  present 
worth  and  capital  costs  of  all  components  of  the  land  treatment 
plan  are  given  in  Volume  V - Annex  H.  Underdrainage  was  not  in- 
cluded since  the  depth  to  ground  water  are  presently  60  to  200 
feet  in  the  major  urban  land  treatment  areas. 

61.  The  NKB  costs  for  Plan  3 Option  include  approximately 
$12,000,000  for  the  Leve]  3 (zero  discharge)  treatment  at  the 
Council  Bluf fs-Mosnuito  Creek  plant.  As  previously  mentioned, 
this  plart  was  excluded  from  the  land  treatment  options  in  the 
final  plans. 

62.  The  costs  include  all  unconstructed  elements  of  the  MAPA 
Comprehensive  Water  Pollution  Control  Plan.  These  costs  include 
the  construction  of  a secondary  exnansion  to  the  Omaha-Missouri 
River  treatment  facility,  construction  of  the  new  Omaha-Papillion 
Creek  treatment  facility,  and  miscellaneous  interceptor  construc- 
tion. For  the  minor  urban  and  non-urban  communities,  the  costs 
include  construction  of  new  facilities  capable  of  achieving  the 
1077  effluent  standards  except  in  instances  where  treatment  facili- 
ties have  recently  beer,  constructed.  Volume  V - Annex  H should 

be  consulted  for  the  capital  and  OR-M  cost  breakdown  for  each  commun- 
ity. 

63.  In  order  to  meet  higher  levels  of  treatment,  additional  treat- 
ment cost.T  must  be  incurreu.  In  the  case  of  bevel  ? treatmetit, 
alditior.al  costs,  above  the  bevel  1 costs,  of  $7^,600,000  to 

■ are  reouirpii  to  meet  i evel  2 treatment  by  conventiotial 

•e*  ■ If  It.  tt.e  entire  study  area.  Anotiier  $23,t'00,000  to  $ 33, ’jC0,i)uO 
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must  be  spent,  in  addition  to  the  above  costs,  to  reach  Level  1 
treatment.  This  means  that  about  $100,000,000  to  vl?0,000,000 
must  be  spent  to  ?p  beyond  the  1977  requirements  of  secondary 
treatment  by  all  wastewater  treatment  facilities. 

6L.  The  land  treatment  j)lans  reduce  the  above  costs.  Plan  3 
Option  is  the  least  costly  plan  and  the  costs  are  lower  for  lui.u 
treatment  than  for  Level  2 or  3 by  conventional  methods.  For 
example.  Plan  3 Option  3 requires  that  an  additional  $814,100,000 
must  be  spent  in  order  to  achieve  Level  3 treatment,  assuminp;  that 
Plan  2 would  be  followed  for  level  1 treatment. 


65.  Capital  expenditures  for  Level  1 and  Level  2 treatment  were 
assumed  to  be  initiated  in  IO77  with  plant  replacement  and  expaii- 
sions  in  1999.  Capital  expenditures  for  Level  3 treatment  were 
assumed  to  be  itiitiated  in  IO89.  The  capital  expenditures  were 
present  valued  to  1975. 

^7.  Operation  and  mairiteriance  values  were  determined  for  1975» 
1977,  1985,  1995,  and  2020  for  the  plant  capacities  and  treatment 
levels  at  the  respective  dates.  These  annual  values  were  present 
valued  to  1975. 


F<7 . Capital  operation  and  maintenatice  costs  for  the  land  treat- 
ment system  were  assumed  to  start  it:  1985  and  phased  iti  iticrements 
throupih  2020. 


^)fl.  It  should  be  i.oted  that  '^.evel  1 treatmer.t  would  probably  be 
sufficient  to  meet  the  19^'.  : "fishable-swimmahle"  water  quality 
requirement  of  PL  Oj-LOO  with  regard  to  treatment  plant  discharres. 
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Therefore,  there  is  no  substantial  cost  difference  between  achiev- 
ing the  1977  and  1983  requirements  of  PL  92-500. 

69.  Level  2 treatment  was  defined  on  the  basis  of  applying  the 
best  practical  treatment  technology  solely  from  a treatment  process 
standpoint  with  no  relationship  to  water  quality.  Since  the 
capital,  operation,  and  maintenance  costs  for  Level  2 were  assumed 
to  be  initiated  in  1977,  the  present  worth  values  cannot  be  used 
for  a time-phased  comparison  to  achieve  higher  degrees  of  treat- 
ment. Future  revisions  of  the  urban  study  can  apply  the  capital, 
operation,  and  maintenance  expenditures  in  Volume  V-Annex  H to 
any  future  time  frame  to  determine  the  present  value  of  time 
phasing  to  treatment  Level  2.  For  instance  if  Level  2 treatment 
is  initiated  in  1933  the  present  worth  costs  in  table  C-5  can  be 
reduced  by  approximately  $20,000,000.  A comparison  between  Level  1 
treatment  and  the  alternatives  to  achieve  Level  3 treatment, 
either  by  treatment  plants  or  by  one  of  the  land  treatment  options, 
permits  a direct  comparison  of  the  costs  to  achieve  the  1935  zero- 
discharge  goal  by  time  phasing  the  necessary  facilities  and  opera- 
tion and  maintenance  expenditures. 

70.  lifct  NED  Impacts.  Total  NED  costs  were  subtracted  from  total 
NED  benefits  in  order  to  obtain  the  net  NED  betiefits.  The  result- 
ing valiies  were  all  negative  and  indicate  that  the  NKD  benefit 
decreases  as  treatment  level  goes  up  for  each  plan. 

71.  For  treatment  Level  1 (secondary  treatment)  Plan  2 has  the 
lowest  negative  NED  benefits.  However,  there  is  little  NED  dif- 
ference between  Plans  1,  2,  and  3 at  treatment  Level  1.  Plan  3 
Option  achieves  treatment  Level  3 (zero  discharge)  and  is  therefore 
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not  comparable  to  the  other  plans  at  Level  1.  As  the  treatment 
level  increases,  Plan  3 Option  becomes  decidedly  more  favorable. 

7?.  Nl-D  Plan.  The  NED  pla/i  is  the  plan  with  the  highest  net 
NITD  benefit.  Since  Level  1 treatment  at  the  major  urban  plants 
appears  to  be  all  that  is  required  (discussed  under  environmental 
quality)  and  the  major  urbar;  costs  make  up  the  major  portion  of 
the  project  costs.  Plan  2 (l.evel  l)  is  the  NKD  plan.  If  "zero 
discharge"  is  required,  then  one  of  the  land  treatment  options 
becomes  the  NED  plan. 

73.  Environmental  Quality  (EQ).  The  environmental  impacts  of 
the  four  wastewater  management  plans  are  summarized  in  table  C-b. 
The  impacts  on  water,  land,  and  air  quality  were  evaluated. 

7^.  Water . Ground  water  quality  shouil  not  be  affected  under 
any  of  the  plans.  Depth  to  the  ground  water  table  ranges  from 
6o  to  20G  feet  in  the  land  irrigation  areas.  Approximately  5 feet 
of  soil  under  an  application  rate  of  1-to  i*-inches  per  week  is 
required  to  provide  a high  degree  of  wastewater  renovation.  Soils 
in  the  land  irrigation  areas  are  all  deep,  exceeding  5 feet.  Bed- 
rock is  generally  encountered  below  20  feet.. 

75-  The  removal  of  nutrients  from  wastewater  has  been  extensively 
investigated  in  the  past.  Removals  of  8o  to  9'^  percent  can  be 
expected  for  phosphorous  and  nitrogen.  At  ttie  land  application 
rate  of  IS  inches  per  year,  removals  should  be  near  the  top  of 
this  raru^e.  As  the  application  rate  increases,  the  removal  effi- 
ciencies will  decrease.  Of  particular  importance  will  be  the 
removal  of  nitrogen.  Nitrate-nitrogen,  NO.^,  is  the  form  that 
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ammonia  nitropien  is  converted  to  during  oxidation  processes.  This 
form  of  nitropien  is  also  easily  leached  through  the  soil  and  can 
contaminate  the  ground  water.  This  condition  could  result  in  a 
violation  of  the  Safe  Drinking  Water  Act  Standards.  The  current 
application  rate  of  commercial  nitrogen  in  the  land  irrigation 
areas  is  about  I50  pounds  per  acre  per  year.  An  acre-foot  of 
wastewater  effluent  would  apply  about  80  pounds  of  nitrogen.  An 
application  rate  of  approximately  ?U  inches  would  be  equivalent 
to  the  commercial  application  of  nitrogen.  For  the  major  land 
irrigation  areas,  an  application  rate  of  15  inches  is  suggested 
which  would  apply  about  100  pounds  of  nitrogen  per  acre  per  year. 

Therefore,  the  nitrogen  in  the  wastewater  effluent  would  not,  in 
itself,  be  the  cause  of  increased  nitrate  contamination  in  ground 
water  supplies  relative  to  current  nitrogen  applications. 

T6.  The  small  volime  of  effluents  produced  by  t}ie  minor  urban  and 
rural  communities  in  relation  to  the  large  volumes  of  ground  water 
should  not  appreciably  increase  nitrate  levels  even  at  application 
rates  exceeding  2h  inches  per  year. 

77.  In  order  to  determine  the  level  of  treatment  required  to  meet 
dissolved  oxygen  (DO)  surface  water  quality  standards,  stream  model- 
ing of  dissolved  oxygen  levels  was  performed.  The  effects  of  waste- 

II 

water  on  the  DO  level  of  the  Missouri  River  was  determined  at  two 
flows,  25,000  c.f.s.  and  6,000  c.f.s.  The  25,000  c.f.s.  represents 
the  normal  summer  flow  of  the  Missouri  River  at  Omaha.  The  6,000 
c.f.s.  represents  the  projected  2020  minimum  S'Uiimer  flow,  based 
on  operational  studies  of  the  Missouri  River  with  maximum  ultimate 
development  of  the  river  as  a water  supply  source  for  irrigation 
and  energy  development.  Tlie  6i,000  c.f.s.  figure  is  nearly  equiva- 
lent to  the  present  winter  f-day,  10-year  low  flow  of  7,0^0  c.f.s. 
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Fipure  C-3  shows  that  the  dissolved  oxygen  standard  of  S mg/l 
for  the  Missouri  River  is  met  at  normal  summer  flow  and  temperature 
conditions  with  I^evel  1 treatment.  Under  nonmal  conditions  and 
with  current  analysis  techniques,  there  would  appear  to  be  little 
merit  in  requiring  treatment  levels  above  secondary.  The  standard 
also  was  not  contravened  for  low  flow  (6,000  c.f.s.)  and  low  tempera- 
ture conditions(10°C) . Figure  C-3  shows  that  future  withdrawals 
of  water  from  upstream  locations  would  require  that  Level  ?.  treat- 
ment be  implemented  to  meet  water  quality  standards  at  the  low- 
flow,  high-temperature  conditions. 

79.  The  effects  of  wastewater  discharges  under  Plan  2 on  dissolved 
oxygen  in  the  Big  Papillion  and  West  Papillion  Creeks  are  shown 
in  figures  C-it  and  C-f.  The  major  waste  inputs  are  from  the 
communities  of  Elkhorri  and  Bennington.  Figure  C-h  analyzes  the 
P0?0  wastewater  discharges  under  flows  generated  by  Growth  Con- 
cepts A,  C,  and  D with  figure  C-5  analyzing  the  2020  discharges 
under  Growth  Concept  B.  At  Level  1 (secondary)  treatment,  serious 
contraventions  are  indicated  under  all  conditions.  Since  the 
effects  are  so  dramatic,  contraventions  can  be  assumed  tc  occur 
earlier  than  2020,  very  probably  prior  to  19U‘j. 

Bo.  Firures  C-^i  and  C-'>  indicate  that  some  contravention  could 
occur  even  with  level  2 treatment.  Slight  process  modification 
should  alleviate  this  problem  without  requiring  I«vel  5 treatment. 

8l . The  effects  on  surface  water  quality  were  evaluated  in  the 
terms  of  annual  resid.ual  pollutant  loads  and  on  in-stream  quality 
for  the  Missouri  River,  Big  Panillion,  arid  West  Papillion  Creeks. 
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VOLUME  VII  FIGURE  C-3 


MISSOURI  STREAM  MODELING 


PAPIuLION  STREAM  MODELING 


8?.  Th»*  annual  pollutant  loads  were  developed  for  each  treat- 
ment level  accordlnp;  to  the  established  effluent  criteria  for 
suspended  solids,  biochemical  oxyf^en  demand,  phosphorous,  and 
total  nitrogen.  As  the  level  of  treatment  increases,  the  pollutant 
load  decreases  as  indicated  in  table  C-6. 

03.  Stream  quality  effects  for  suspended  solids,  phosphorous, 
and  ammonia-nitrogen  were  determined  by  adding  the  wastewater 
effluent  concentrations  at  each  treatment  level  to  concentrations 
in  the  stream  prior  to  the  entry  of  the  wastewater.  The  stream 
quality  values,  before  wastewater  discharge,  were  obtained  from 
STORET  data  on  the  streams.  An  arbitrary  initial  suspended  solids 
value  of  50  mg/1  was  also  used.  The  base  values  for  ammonia- 
nitrogen  and  phosphorous  used  for  West  Papillion  Creek  were 
assumed  to  be  the  same  as  those  used  for  Big  Papillion  Creek. 

The  final  pollutant  levels  were  arrived  at  by  multiplying  the 
concentrations  of  the  pollutants  in  the  wastewater  and  streams 
by  their  corresponding  flows,  summing  these  products,  and  divid- 
ing by  the  sum  of  the  flows.  The  effects  of  the  wastewater  were 
more  pronounced  in  the  two  Papillion  Creek  branches  than  the 
Missouri  River  since  they  had  lower  base  flows  for  dilution.  The 
stream  water  quality  values  are  those  for  low-flow  conditions  so 
they  reflect  the  worst  conditions  that  could  occur. 

8U.  The  stream  quality  values  shown  in  table  C-6  indicate 
Missouri  River  quality  is  not  greatly  affected  by  I^evel  1 treat- 
ment discharges.  The  smaller  streeims.  Big  and  West  Papillion 
Creeks,  are  noticeably  affected  under  Plan  2.  It  appears  that 
Level  2 treatment  will  be  required  at  Bennington  and  Elkhorn 
in  order  to  keep  ammonia  at  desirable  levels.  This  would  be 
required  in  Plan  2 only  since  in  the  other  plans  Elkhorn  and 


Pennington ' ;■!  ePfluents  are  treated  to  liif’her  levels  of  discharge 
into  the  Papillion  Creek  interceptor  for  treatment  at  the  Papillion 
Creek  major  urban  plant  with  subsequent  discharge  to  the  Missouri 
River. 

85.  In  summary,  for  the  Missouri  River  little  change  in  water 
quality  cou?Ld  be  expected  from  increasing  the  treatment  from  Level  1 
(secondary)  to  Level  3 under  all  plans.  Big  Papillion  Creek  and 
V.'est  Papillion  Creek  could  be  adversely  effected  under  Plan  2 if 
I-evel  2 treatment  is  not  provided  at  Elkhorn  and  Bennington. 

8^.  The  above  statements  are  based  primarily  on  modeling  for 
dissolved  oxygen  only.  Other  constituents  discharged  into  the 
Missouri  River  (average  flow  16,150)  do  not  produce  changes 
which  result  in  non-compliance  with  water  quality  standards.  This 
is  not  to  imply  that  other  constituents  are  not  important.  A.mmonia 
toxicity  could  eventually  become  a problem  according  to  some  re- 
searchers who  have  investigated  temperature,  pH,  ui’-^onized  ammonia, 
and  toxicity  relationships. 

87.  Nebraska's  water  quality  standards  call  for  no  more  than 
2.9  mg/l  NH.^-N  and  Iowa’s  call  for  no  more  than  2.0  mg/1 
Gome  researchers  have  indicated  that  significantly  more  restrictive 
ammonia  standards  should  be  adopted.  The  2020  discharge  from  the 
three  major  treatment  plants  in  the  study  area  would  increase 
ammonia  levels  in  the  Missouri  River  to  about  0.9  mg/l  assigning 
a 6,000  c.f.s.  river  flow.  Ammonia  concentrations  currently  aver- 
age 0.1  mg/l.  Therefore,  under  current  Nebraska  and  Iowa  standards, 
there  should  be  no  ammonia  violation.  Purther  research  may,  how- 
ever, cause  revision  in  the  States'  water  quality  standards.  If 
ammonia  becomes  critical,  level  2 treatment  would  be  required. 
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Ammonia  toxicity  euid  dissolved  oxyp’en  are  critical  in  the  Papillion 
Creek  and  other  drainapie  basins.  Level  2 treatment  is  therefore 
required  for  Benninprton  and  Elkhorn  and  possibly  other  communities. 
Whether  or  not  treatment  beyond  the  second  level  will  be  required 
for  additional  communities  will  be  determined  through  the  States' 
303(e)  plans  and  through  legislation  at  the  national  level.  The 
1985  effluent  limitations  for  Elkhorn  and  Bennington  according  to 
the  Missouri  River  Tributaries  303(e)  Plan  are  30  mg/1  BOD  with 
an  ammonia  limitation  of  5-5  mg/1  for  Elkhorn  and  12.0  mg/1  for 
Bennington. 

88.  The  biological  life  of  the  streams  in  the  area  would  be 
affected.  There  should  be  some  improvement  in  diversity  of  aquatic 
species.  As  the  level  of  treatment  increases,  more  improvement 
should  be  noted.  Only  moderate  improvement  would  be  noted  at  best 
since  thsre  are  other  sources  of  pollution  other  than  wastewater 
from  treatment  plants.  Also,  the  diversity  of  species  currently 
present  is  so  low  that  drastic  changes  in  diversity  probably  would 
not  occur.  In  Plan  1,  the  removal  of  all  treatment  plant  flows 
from  the  Papillion  Creek  system  should  show  moderate  improvement 

no  matter  what  level  of  treatment  is  practiced.  Under  the  land 
treatment  plans.  Plan  3 and  Plan  3 Option,  all  treatment  plant 
flow  would  be  removed  from  the  smaller  streams  so  that  more  diver- 
sity of  aquatic  species  shoxild  occur  than  under  discharges  of 
effluent  to  the  streams. 

89.  It  is  difficult  at  this  time  to  determine  what  changes  in 
biological  life  would  occur  by  providing  treatment  in  excess  of 
secondary  for  discharges  into  the  f’lissouri  Piver.  The  low  diver- 
sity and  pollutant-tolerant  species  currently  found  downstream  of 
Omaha  are  the  result  of  years  of  raw  and  primary  sewage  discharges 
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caused  by  malfuiictioninp  sewer  systems,  combined  sewer  overflows, 
and  inadequate  industrial  and  municipal  waste  treatment. 

90.  According  to  a IQ^/T-lOoS  study  performed  by  the  then  Federal 
Water  Quality  Administration,  the  bottom  sediment  in  a 5^-mile 
stretch  of  the  Missouri  River  downstream  of  Omaha  contained  only 
pollutant-tolerant  organisms.  Implementation  of  secondary  treat- 
ment on  all  wastewaters,  correction  of  the  sewer  system  bypasses 
and  overflows  will  certainly  improve  the  aquatic  eco-system  of 
the  Missouri  River. 

91.  Terrestrial  biological  life  should  be  affected  primarily  by 
the  construction  of  the  wastewater  management  system  selected. 

The  main  impacts  should  be  noticed  in  areas  where  interceptor  and 
pipeline  construction  occurs.  More  pipelines  and  interceptors 
are  required  for  the  land  treatment  plans  and  Plan  1.  With  proper 
management,  according  to  the  U.  S.  Fish  and  Wildlife  Service,  the 
ppipeline  construction  required  for  Plan  3 Option  could  improve 
the  environment  for  wildlife  species  in  the  future.  The  linear 
configuration  of  the  pipeline  route  lends  itself  to  a situation, 
where,  with  plantings  of  native  grasses  and  woody  plant  species, 
many  miles  of  "edge"  habitat  could  be  provided.  "Edge"  habitat 
provides  an  interface  with  other  habitat  types,  a condition  which 
is  highly  beneficial  to  maintaining  diverse  wildlife  populations. 

A long-term  easement  of  the  pipeline  route  would  maximize  the 
benefits.  Puffer  zones  around  the  storage  lagoons  in  the  land 
treatment  plans  could  provide  a needed  habitat  for  snail  wildlife 
species . 
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9?.  Construction  of"  the  ‘^O-inch  pipeline  to  the  land  irrigation 
areas  should  not  disturb  any  sipnificant  wildlife  habitat  with 
the  exception  of  when  it  crosses  the  Platte  River.  The  Platte 
River  is  an  annual  sprinc?  and  fall  migration  stopover  for  water- 
fowl  species.  Construction  of  this  portion  of  the  pipeline  could 
be  carried  out  between  May  and  September  to  lessen  the  disturbance 
effect  on  the  waterfowl. 

93.  Accordir.e:  to  studies  conducted  by  the  Nebraska  Game  and  Parks 
Commissicn,  the  lands  in  the  two  ma.ior  irrigation  areas  have  a low 
value  for  wildlife  habitat.  The  ma.lority  of  the  land  is  classified 
as  either  cropland  or  potential  cropland.  Wildlife  habitat  is 
generally  limited  to  narrow  edges  along  streams  located  in  the 
Upper  Blue  River  basin. 

9*‘.  The  Upper  Blue  River  basin  once  contained  numerous  small  wet- 
land areas.  These  marsh  areas  are  critical  as  breeding  grounds 
for  maintaining  or  enlarging  duck  population  and  also  a host  of 
other  waterbirds.  According  to  the  U.  S.  Fish  and  Wildlife  Service 
few  of  these  areas  remain.  In  Butler,  Polk,  Seward,  and  York 
Counties,  about  1,?29  acres  of  wetland  areas  have  been  destroyed 
with  only  7.1  percent,  ll‘.5  percent,  6.7  percent,  and  15.6  percent, 
respectively,  of  the  original  wetlands  remaining.  The  land  treat- 
ment systems  could  be  designed  to  avoid  the  few  remaining  wetlands. 

In  addition,  land  irrigation  would  also  probably  create  some  addi- 
tional wetland  areas  caused  by  ponding  of  the  effluents  in  depression 
areas . 

95.  According  to  the  U.  5.  Fish  and  Wildlife  Service,  the  buffer 
zones  around  the  storage  lagoons  could  benefit  wildlife  species 
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and  would  be  a welcomed  addition  to  the  sparsely  located  wildlife 
niches  found  in  the  land  irrigation  areas. 


9^.  Air.  Air  quality  would  not  be  appreciably  affected  under 
any  of  the  plans.  There  is  a possibility  that  a slight  odor  prob- 
lem could  exist  in  land  disposal  areas,  but  proper  Level  1 treat- 
ment and  land  disposal  procedures  should  keep  this  to  a minimum. 

97.  Air  quality  in  the  vicinity  of  the  major  urban  treatment 
plants  could  be  adversely  affected  by  the  discharge  from  the  incin- 
erators used  to  destroy  the  orpanic  portion  of  the  sludpes  pro- 
duced during  wastewater  treatment.  As  the  level  of  treatment 
increases,  the  amount  of  sludpe  will  increase,  requiring  larger 
incinerators  and  more  discharre.  Proper  air  pollution  control 
equipment  and  operation  should  keep  the  air  pollution  potential 
to  a minimum. 


93.  Land.  Plans  1 and  2 would  not  have  ar.y  appreciable  effect 
on  the  existing  land  quality.  The  only  effects  that  would  occur 
would  be  to  the  land  taken  for  treatment  facilities  and  for  con- 
struction of  the  conveyance  pipelines. 


9<^.  Plan  3 and  Plan  3 Option  would  have  some  major  effects  on 
the  land  Quality  within  the  seven-county  area  as  well  as  at  the 
major  lurban  wastewater  irripation  sites.  The  land  at  the  disposal 
sites  would  be  affected  as  well  as  strips  of  land  to  these  sites 
where  the  pipelines  are  constructed.  The  amount  of  land  affected 
ranges  from  about  9,000  acres  to  170,000  acres,  dependinp  upon 
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100.  A ma,1or  factor  in  determining  the  impacts  of  land  treatment 
is  the  land  treatment  application  rate.  Runoff  and  erosion  poten- 
tials increase  as  the  application  rate  increases.  The  rise  in  the 
level  of  ground  water  increases  as  the  treatment  rate  increases. 

In  the  case  of  the  Blue  River  basin,  this  latter  effect  is  desirable 
since  the  ground  water  table  is  presently  declining. 

101.  Construction  impacts  are  higher  for  the  plans  which  call 
for  more  pinelines  since  the  construction  of  the  pipelines  would 
be  disruptive  to  the  environment  during  construction  and  for  a 
period  or  years  after  construction.  As  discussed  previously, 
proper  construction  and  use  of  the  pipeline  and  its  right-of-way 
should  minimize  and,  in  the  long  run,  enhance  the  environment  for 
wildlife. 

10?.  Wastewater  irrigation  has  a positive  effect  on  the  amount 
of  crops  that  could  be  produced.  The  increased  water  and  nutrient 
levels  should  improve  the  quantity  of  crops  produced  per  acre. 

Based  on  "Nebraska  1973  - Preliminary  County  Estimates  and  State 
Agricultural  Data",  an  increase  in  corn  production  can  be  computed 
for  the  land  treatment  areas.  In  the  minor  urban  disposal  areas, 
irrigation  of  corn  resulted  in  an  increased  production  of  bushels 
per  acre.  Increases  of  bushels  per  acre  in  the  Todd  Valley  and 
UO  bushels  per  acre  in  the  Blue  River  basin  were  recorded.  More 
land  could  also  be  used  for  production  if  water  was  made  available 
in  areas  presently  lacking  adequate  water  for  crops. 

103.  An  estimate  of  the  increase  in  corn  production  is  presented 
in  table  The  figures  presented  are  based  on  the  increase  in 

yields  for  the  three  land  treatment  areas  presented  in  the  previous 
paragraph.  It  was  assumed  that  50  percent  of  the  irrigated  land 
would  be  in  corn  for  the  first  time. 
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loll.  The  Roplication  of  wastewater  effluent  to  laiirt  has  an  effect 
on  the  chemical  properties  of  the  soil.  Concentration  of  the  salts 
in  the  soil  could  increase  to  levels  that  would  make  the  land 
unsuitable  for  crop  production. 

10^.  In  an  EPA  technical  bulletin  entitled  "Evaluation  of  Land 
Application  Systems"  (»'arch  1975),  levels  of  total  dissolved  solids 
(TDS)  were  presented  which  could  be  detrimental  to  the  yields  of 
various  crops.  A total  dissolved  solids  concentration  of  1,U00  m^/l 
can  be  tolerated  by  corn  with  no  effect  on  yield  and  1,600  mfrjl  can 
be  tolerated  by  soybeans.  Two  other  crops  grown  in  the  land  treat- 
ment regions  are  sorghum  and  wheat.  They  also  have  high  TDS  toler- 
ances, l,T?f-  mg/l  for  sorghum  and  l,9flli  mg/1  for  wheat,  with  no 
loss  in  productivity.  If  rotation  of  crops  were  to  be  practiced 
with  clover  or  alfalfa  included  in  the  rotation,  levels  of  576  mg/1 
and  mg/1  can  be  tolerated  by  clover  and  alfalfa,  respectively, 
with  no  loss  in  productivity.  Minor  and  rionurban  TDS  levels  are 
about  500  mg/1  and  the  Papillion  and  Missouri  River  plants  combined 
flow  contain  about  900  mg,  TDS/1. 

106.  The  application  of  wastewa+,er  containing  heavy  metals  could 
have  detrimental  effects  on  the  soil  and  crops.  The  same  EPA  land 
treatment  report  presents  some  recommended  maximum  levels  of  trace 
metals  fo*"  irrigation  waters.  Based  on  preliminary  data,  the  levels 
of  several  of  the  trace  elements  at  the  Missouri  River  plant  are 
too  high  for  irrigation.  The  city  of  Omaha  has  been  conducting 
research  on  the  source  of  heavy  metals  in  order  to  reduce  the  levels 
being  recorded  in  the  effluent  at  the  Missouri  River  plant.  Those 
interested  in  implementing  land  treatment  should  check  with  the  city 
of  Omaha  Public  Works  Department  on  the  present  status  of  heavy 
metal  monitoring  and  research.  Heavy  metals  generally  can  be  removed 
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by  industrial  pre-treatment.  Heavy  metal  removal  by  pre-treatment 
should  be  an  intef^ral  part  of  a well-manap;ed  wastewater  system. 

lOT.  CloRpinr  of  the  soil  with  suspended  solids  and  microbiologi- 
cal growth  could  be  a problem.  Alternate  periods  of  wet  and  dry 
conditions  as  well  as  tillage  should  alleviate  any  problems.  The 
lower  application  rate  of  15  inches  of  water  per-acre  per-year 
would  also  reduce  any  potential  clogging  problems. 

108.  On  the  positive  side,  the  nutrients  recycled  by  wastewater 
irrigation  would  result  in  a lower  need  for  commercial  fertilizers 
for  crop  production.  The  wastewater  nutrients  are  applied  at  a 
slow,  continuous  rate  prior  to  and  during  the  growing  season. 
Therefore,  the  nitrogen  that  is  applied  by  wastewater  irrigation 
should  be  used  more  efficiently  than  commercial  fertilizer 
nutrients,  which  are  applied  once  a year.  The  overall  amount  of 
nutrients  renuired  to  produce  the  crop  could  be  decreased  since 
those  applied  are  used  more  efficiently.  An  example  of  the  ineffi- 
ciency of  the  application  of  commercial  fertilizers  is  the  loss  of 
fertilizer  that  occurs  under  spring  application  followed  by  heavy 
rains.  It  has  also  been  reported  that  one-third  of  all  applied 
nitrogen  fertilizer  is  changed  to  nitrogen  gas  and  released  to  the 
atmosphere,  thereby  adding  to  the  loss  of  commerical  fertilizer. 

109.  Social  Well-Being  (SVTB).  The  social  well-being  impacts  include 
the  value  of  plan  characteristics  which  are  felt  directly  by  the 
individual.  These  imnacts  can  affect  the  individual  by  altering 
his  living  conditions  or  by  changing  his  living  expenses. 

110.  The  first  impact  under  social  well-being  affects  living  condi- 
tions. Better  wastewater  treatment  will  improve  the  area  waters 
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for  water-related  recreation  purposes.  The  higher  the  level  of 
treatment,  the  greater  the  improvement.  The  types  of  water-related 
recreation  that  would  improve  would  most  likely  be  fishing,  boat- 
ing, picnicking,  aiid  sight-seeing.  Body  contact  recreation  is 
highly  unlikely  due  to  the  high  and  turbulent  flow  of  the  Missouri 
River  and  the  low  flow  and  deep,  steeply-sloped  channels  of  Papillion 
Creek  and  its  tributaries. 

111.  The  majority  of  the  recreation  improvement  will  occur  with 
implementation  of  secondary  treatment  and  connection  of  system  by- 
passes and  overflows.  Recreation  potential  can  be  expected  to 
increase  only  slightly,  if  at  all,  with  implementation  of  treatment 
levels  beyond  secondary. 

112.  Other  social  well-being  impacts  can  best  be  depicted  by  indi- 
cating the  effects  on  the  living  expenses  of  the  residents  of  the 
study  area.  Total  treatment  costs  per  customer  per  month  are  shown 
for  the  four  wastewater  management  plans  in  table  C-7.  These  costs 
reflect  only  those  which  could  be  incurred  by  sewage  treatment  for 
domestic  flows.  The  total  costs  were  distributed  between  residential 
and  industrial  customers  based  upon  the  average  daily  flows  of  both 
customers.  The  actual  costs  incurred  by  industry  should  be  based 
upon  pollutant  loadings  as  well . The  costs  cannot  be  compared 
directly  to  present  sewer  bills  since  the  present  sewer  bills  are 
for  all  sewage  treatment  costs  as  well  as  sewer  construction  and 
maintenance  costs.  Present  sewage  treatment  billings  average  about 

per  customer  per  month.  'Phe  costs  shown  in  table  C-7  are  average 
monthly  costs  for  1995  and  these  costs  could  increase  the  average 
monthly  sewer  bill  by  $1.83  to  $3.58,  depending  on  the  plan  and 
treatment  level.  1726  costs  do  not  include  the  Federal  portion  of 
the  construction  costs. 
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113.  The  costs  for  energy  and  chemicals  are  presented  in  table 
C-7  to  show  that  they  comprise  a sip’nificant  portion  of  the  opera- 
tion and  maintenance  costs,  and  in  turn,  the  average  monthly  cost. 

It  is  interestinf^  to  note  that  from  about  85  to  95  percent  of  the 
average  monthly  cost  is  for  operation  and  maintenance.  Because 
the  local  portion  of  the  capital  costs  is  only  12.5  percent  of  the 
total  capital  costs,  the  monthly  capital  cost  per  customer  is  low. 

11)<.  Because  energy  use  is  becoming  more  critical  from  an  energy 
shortage  standpoint,  the  amount  of  energy  to  be  used  in  wastewater 
treatment  could  affect  the  amount  of  energy  available  to  the  citizens 
of  the  study  area.  The  daily  amount  of  energy  required  for  each 
of  the  plans  is  shown  on  table  C-8. 

Table  C-8 

Energy  Reouirements  for  Wastewater  Treatment 


(1995  Megawhr/day) 

Plan 

I^evel 

Energy  Required 

1 

1 

222 

1 

2 

315 

3 Option  1 

3 

81<3 

3 Option  3 

3 

1,?M 

115.  Energy  reouirements  increase  significantly  for  the  land  treat- 
ment plans  as  illustrated  in  table  C-8.  Under  Plan  3 Option,  the 
land  treatment  areas  su*e  from  35  to  100  miles  away  from  the  treat- 
ment plants.  Pumping  requirements  are  very  high  to  pump  this  dis- 
tance, which  also  involves  an  elevation  increase  of  150  to  600  feet 
above  the  treatment  plants.  Energy  requirements  for  Plan  2 and 
Plan  3 are  similar  to  Plan  1. 
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116.  The  use  of  chemicals  is  important  in  order  to  conserve  the 
natural  resources  of  the  world.  Plan  3 Option  is  more  chemical- 
conserving  than  the  other  three  plans  at  the  high  levels  (Levels  ? 
and  3)  of  treatment.  Table  C-9  compares  the  chemical  requirements 

for  Level  1 and  2 treatment  at  the  treatment  facilities  with  the  | 

chemical  requirements  for  the  ma,5or  land  irrigation  option.  j 

Table  C-9 

Chemical  Requiremetits  for  Wastewater  Treatment 
(1995  Daily  Average  in  pounds/day) 

Chemical Level  1— ^ Level  Land  Treatment  Option—^  | 
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Aliam  (as  A1  “ ) 

0 

8,339 

981  ! 

Lime  (as  Ca(OH)^) 

0 

26,1)10 

3,1*76  i 

Sodium  Carbonate 

0 

1,1.91* 

0 j 

Polymer 

0 

562 

68  1 

Lime  ( as  CaO ) 

25,61)3 

32,293 

26,21.3  • 

Ferric  Chloride 

12,008 

8,81.0 

11,1.92 

Chlorine 

9,020 

6,758 

6,565 

— ^ Plan  1,  Growth 

Concept  A 

' 

?/ 

—Council  Bluffs 

plant  provides 

Level  2 treatment. 

Growth  Concept  A 

S 

117.  The  higher 

levels  of  treatment  at  treatment 

facilities  require 

an  overall  increase  in  chemical 

usage  with  the  exception  of  two 

chemicals.  The  amount  of  ferric  chloride  required  for  sludge  con- 
ditioning is  reduced  as  are  the  chlorine  requirements  for  disinfection. 

118.  To  show  the  value  of  nitrogen  that  would  be  recycled  in  land 
treatment  instead  of  being  wasted,  a per  customer  per  month  cost 
savings  is  shown  in  the  social  well-being  account.  If  the  farmers 
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were  willinp;  to  pay  the  treatment  plants  Uie  present  rate  for  nitro- 
f;en,  the  reductions  in  the  study  area  treatment  costs  would  be 
those  shown. 


119.  Ref^ional  Development  (FD).  The  Ref^ional  Development  account 
is  displayed  on  tables  G-3  through  G-IR  of  Volume  III  - Annex  B - 
Wastewater.  The  annex  should  be  consulted  for  a discussion  of  the 
Regional  Development  account. 
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IRO.  Important  associated  evaluation  criteria  are  the  plans  accept- 
ability, certainty,  and  reversibility. 


121.  Acceptability  relates  primarily  to  the  plans  featuring  land 
irrigation.  In  several  previous  wastewater  management  studies,  in 
other  parts  of  the  country,  land  irrigation  with  wastewater  effluents 
has  been  bitterly  opposed  by  residents  in  the  land  irrigation  areas. 
This  does  not  appear  to  be  the  case  in  the  land  irrigation  areas 
selected  for  Plan  3 and  Plan  3 Option.  While  the  public  involvement 
strategy  approached  land  irrigation  with  some  caution,  no  adverse 
comments  have  been  received  from  the  public.  At  both  the  local  and 
State  levels,  endorsement  of  continuing  studies  leading  to  implementa- 
tion of  such  a concept  have  been  received,  most  noteworthy  of  which 
were  endorsements  from  the  Nebraska  Natural  Resources  Comission  and 
the  Upper  Blue  River  Basin  Natiu-al  Resources  District.  Part  of  the 
apparent  acceptance  stems  from  the  agricultural  base  of  both  Nebraska 
and  Iowa,  the  amount  of  irrigation  currently  practiced,  the  critical 
need  for  stipplemental  water  supnlies  in  the  Upper  Blue  River  basin, 
the  increasing  cost  of  fertilizers,  and  the  support  of  enviroiunental 
groups.  In  addition,  placing  more  emphasis  on  irrigation  design 


criteria  rather  than  disposal  design  criteria  minimized  most  of 
the  adverse  impacts  associated  with  land  application  of  wastewater 


122,  Certainty  is  a criterion  that  will  affect  the  selection  of 

a plan.  The  wastewater  treatment  system  needed  to  achieve  secondary 
treatment  has  been  adopted  by  local  officials,  approved  by  State 
and  Federal  agencies,  and  is  in  the  process  of  being  implemented. 

The  urban  study  has  not  uncovered  any  reason  for  altering  the  cur- 
rent plans. 

123.  The  major  distinction  between  Plan  1 and  Plan  2 is  in  the 
regionalization  of  the  wastewater  collection  system.  The  two  inter- 
ceptor configurations  relate  to  the  four  growth  concepts  and  involve 
the  same  uncertainties  as  discussed  previously  under  the  alternative 
growth  patterns. 

12h,  Uncertainty  does  exist  with  regard  to  alternate  treatment 
requirements.  The  limited  water  quality  analyses  that  were  per- 
formed in  the  urban  study  indicate  that  for  most  treatment  facilities 
secondary  treatment  will  suffice  to  protect  water  quality  and  will 
meet  the  19^^‘u  water  quality  goal  of  Public  Law  92-500. 

125.  If  the  zero  discharge  goal  is  excluded,  then  it  is  certain 
that  either  Plan  1 or  Plan  2,  with  some  limited  application  of 
Plan  3,  will  be  implemented.  Parts  of  Plan  3 will  be  implemented 
if  proven  cost-effective  in  the  Section  201  Facilities  Plan  for 
each  minor  urban  and  rural  treatment  facility.  While  the  land 
irrigation  part  of  Plan  3 is  attractive  from  a regional  viewpoint, 
an  in-depth  analysis  of  each  individual  treatment  facility  was 
beyond  the  scope  of  the  urban  study  Many  of  the  nonurban  treat- 
ment facilities  also  could  employ  the  use  of  stabilization  pond 
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techniaues  which  were  found  to  be  lens  expensive  than  treatment 
plant  technology  and  possibly  less  expensive  than  land  irrigation 
systems,  depending  on  the  size  of  facility  required. 

1?6.  The  land  application  components  of  the  plans  offer  less 
reversibility  than  the  treatment  plant  components.  The  main 
irreversible  feature  is  the  transmission  pipelines  to  the  land 
irrigation  sites.  Once  installed,  the  pipelines  would  serve  few 
other  practical  functions  othen  than  to  convey  wastewater  to  the 
application  areas.  Should  events  occur  to  cause  termination  of 
land  irrigation,  the  pipelines  would  be  a lost  investment.  Treat- 
ment plants  on  the  other  hand  allow  for  some  process  modification 
should  changes  be  required. 

nMAHA-MISSnilRI  RIVFP  RYPARSER  ANT)  CnwRINEN  SEWER 
OVERFLOWS 

PLAN  DESCBIPTION 

1?T.  Five  final  plans  for  evaluation  were  presented  as  alternative 
solutions  for  the  combined  sewer  overflows  from  the  Omaha-Missouri 
River  sewerage  system.  For  the  purpose  of  this  evaluation,  two 
additional  alternatives  will  be  evaluated.  These  two  alternatives 
are  do-nothing  and  rehabilitation  of  the  present  system.  The  do- 
nothing  alternative  is  not  acceptable  from  a pollution  control 
standpoint  but  wan  included  for  comparison  purposes.  The  rehabili- 
tation of  the  present  system  alternative  was  included  since  imple- 
mentation of  this  alternative  reduces  the  total  pollutant  load 
considerably  by  insurin/';  that  all  dry-weather  flow  receives  treat- 
ment. This  alternative  would  not  be  entirely  acceptable  ar  a pollu- 
tion control  alternative  since  the  overflows  would  not  be  treated. 
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All  seven  of  the  alternative:::  are  iJencribed  anti  their  iTipacts  are 
Btiimtiarized  in  table  C-10.  For  a detailed  plan  description.  Volume 
III  - Annex  B - Wastewater  siiould  be  consulted. 

CONTRIBUTIONS  TO  PI.ANNING  OBJKCTIVES 

120.  The  planninfr  objectives  for  the  Omaha-Missouri  River  sewerap,e 
system  were  to  reduce  pollution  of  the  river  by  eiininatinr;  system 
dry -weather  bynasses  and  abatinr:  combined  sewer  overflows. 

129.  For  the  system  byiiasses,  the  oblective  was  to  provide  enough 
system  reliability  so  that  100  percent  of  tlie  dry-weather  flows 
receive  secondary  treatment. 

l'5'O.  For  the  combined  overflows,  the  initial  planning  objective 
was  to  provide  a minimum  of  secondary  treatment  for  the  1-year 
design  storm.  This  objective  was  later  revised  to  include  consid- 
eration of  alternatives  that  would  provide  a level  of  treatment 
necessary  to  meet  water  quality  standards.  Oreater  than  secondary 
treatment  and  design  storms  greater  than  the  1-year  storm  were  also 
evaluated  as  discussed  in  Annex  J of  Voliim.e  V. 

131.  The  do-nothing  alternative  cotitributes  to  none  of  the  planning 
oblectives  and  was  therefore,  rejected. 

132.  Rehabilitation  of  tlie  existing  systems  includes  the  installa- 
tion of  eight  grit  removal  aiid  pumping  facilities  along  the  Missouri 
River  intercentor.  ITiis  alternative  contributes  significantly  to 
the  planning  objectives  by  eiiminatitig  the  bypassing  of  raw,  undi- 
luted sewage  to  the  Missouri  River. 
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B. 
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Table  C-LO 

Plan  Description  and  Significant  Impacts  of  Alternative  0naha-4’issouri  River  Coi 


Plan  Description 


Significant  Impacts 


Plan  Evaluation 

1.  Contributions  to 
planning  objectives 


Do-4Jothing 

Existing  system. 


Continued  pollution 
of  the  Missouri 
River  vd.th  raw  sew- 
age, both  dry- 
weather  flow  and 
wet-weather  over- 
flows. State 
water  quality 
standards  are 
violated. 


None 


Rehabilitate 
Present  System 

Automated  gate  con- 
trol at  the  overflow 
locations.  Dual 
pumping  and  grit 
removal  facilities. 

Eliminates  pollu- 
tion by  dry- 
weather  bypasses 
due  to  system 
breakdowns  and 
post-storm  waiting 
pertods  to  reset 
overflow  gates. 

State  water  quality 
standards  are 
violated. 


All  dry-weather 
flows  are  sent  to 
the  sewage  treatment 
plant. 


Alt.  1 


Buried  storage  at 
overflow  points  with 
rough  screening, 
sedimentation,  and 
chlorination. 

Removes  approxi- 
mately UO  percent 
of  the  BOD  and  70 
percent  of  the  sus- 
pended solids  from 
the  most  concen- 
trated portion  of 
the  overflows. 
Requires  little 
surface  area  since 
the  reservoirs  will 
be  buried.  Should 
have  little  aesthet- 
ic impact. 


“artially  meets  the 
goal  of  meeting 
water  quality  stan- 
dards. All  com- 
bined sewer  flows 
are  tested  up  to 
the  1-year  storm. 


Alt.  2 


Diked  storage  along: 
levee  with  secondarj 
treatment.  1 


Removes  about  65  ] 

percent  of  the  LCD  j 
and  9C  percent  of  j 
the  suspended  solidg 
from  all  stormwater] 
from  storms  up  to  ttl 
1-year  storm.  Stat* 
water  quality  stan- 
dards maintained. 
Potential  for  odor 
problems  if  aeraton 
fail.  Close  prox-  j 
imity  to  ponulation. 
Uses  considerable  1 
river'" ront  land.  i 


'.Vater  quality  stan- 
dards met.  All  conn 
binea  sewer  flows 
are  treated  ur  to 
the  1-year  storm. 


2.  Relationship  to  the 
four  national  accounts 


a.  NED 

(1) 

Beneficial  impacts 
($  million) 

0 

0.3 

11,  5 

. .1 

(2) 

Adverse  impacts 
($  ndllion) 

0 

5.5 

23C.O 

b.  EQ 

(1) 

Aesthetics 

Undesirable 

Slight  improvement 

Moderate  improvement 

'.rent  iy  Imemved 

(2) 

Water  quality 
standards  met 

No 

No 

Close 

Ye- 

(3) 

Land  requirements 

0 

Minimal 

Minima'i-l'U"ied 

storage. 

’LL  acre 

L 


1 


I 

I 


R 


Table  C-IO 

Impacts  of  Alternative  0maha-4''issouri  River  Combined  Cev/er  '’Ians 


Rehabilitate 
Present  System 

Alt.  1 

Alt.  2 

Alt.  lA 

Alt.  13 

omated  gate  con- 

Buried  storage  at 

Diked  storage  along 

Deep  tunnel  north  to 

Excavated  storage 

1 at  the  overflow 

overflow  points  with 

levee  with  secondary 

grouna-level  storage 

north-deep  tunnel 

Rtions.  Dual 

rough  screening, 

treatment. 

with  secondary 

to  ground  level 

ping  and  grit 
Dval  facilities. 

sedimentation,  and 
chlorination. 

treatment. 

storage  south  with 
secondary  treatment. 

■dnates  pollu- 

Removes  approxi- 

Removes about  65 

Same  removals  as 

Same  as  Alt.  lA. 

n by  dry- 

mately  UO  percent 

percent  of  the  BOD 

Alt.  2.  State  water 

ther  bypasses 

of  the  BOD  and  70 

and  90  percent  of 

quality  standards 

to  system 

percent  of  the  sus- 

the suspended  solids 

maintained.  Poten- 

Ikdowns and 

pended  solids  from 

from  all  stormwater 

tial  of  odors  if 

t-6torm  waiting 

the  most  concen- 

from storms  up  to  the 

mechanical  equip- 

lods  to  reset 

trated  portion  of 

1-year  storm.  State 

m.ent  fails;  prox- 

rflow gates. 

the  overflows. 

water  quality  stan- 

imity to  low- 

te  water  quality 

Requires  little 

dards  maintained. 

density  populations. 

adards  are 

surface  area  since 

Potential  for  odor 

Uses  Iowa  land  to 

La  ted. 

the  reservoirs  will 
be  buried.  Bhould 
have  little  aesthet- 
ic impact. 

problems  if  aerators 
fail.  Close  prox- 
imity to  population. 
Uses  considerable 
riverfront  land. 

store  Omaha  waste- 
water. 

dry-weather 
Wa  are  sent  to 
sewage  treatment 

It. 

Partially  meets  the 
goal  of  meeting 
water  quality  stan- 
dards. All  com- 
bined sewer  flows 
are  tested  up  to 
the  1-year  storm. 

'.Vater  quality  stan- 
dards met.  All  com- 
bined sewer  flows 
are  treated  up  to 
the  1-year  storm. 

Same  as  Alt.  2. 

Same  as  Alt.  2. 

0.3 

11.5 

2.1 

12.7 

"’.6 

5.5 

230.6 

98.9 

119.7 

133.5 

ht  improvement 

Moderate  improvement 

Greatly  improved 

Greatly  imoroved 

Greatly  imorovd 

No 

Close 

Yes 

Yes 

Yes 

Minimal 

Minima  1-buried 
storage. 

211  acres 

120  acres 

112  acres 

Alt.  fA 


Peep  tunnel  to  Tined 
storage  with 
secondary  treatirient. 


Same  retrrjvals  as 
Alt.  2.  State  water 
quality  standards 
maintained.  All 
facilities  below 
ground;  no  odor 
Dotential . 


Same  a^  Alt.  2. 


M.O 


l«d.6 


'.reatly 


‘'Inlmal 
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Table  C-10 
(Gont'd ) 


Plan 

Description 

and  Significant  Impacts 

of  Alternative 

Omaha -Missouri 

Do^othinK 

Rehabilitate 
Present  System 

Alt.  1 

Alt.  2 

c« 

SWB 

(1) 

Cost  per  customer 
per  month  ($) 

0 

.02 

1.04 

1.48 

d. 

HD 

(1) 

Net  benefits  ($  million) 

(a)  Local 

0 

-0.4 

- 23.1 

-55.2 

(b)  State 

0 

-0.7 

- 28.0 

- 5.9 

(o)  Federal 

0 

1 

-168.0 

-35.4 

(d)  Total 

0 

-5.2 

-219.0 

-96.5 

(2) 

Full-time  employment 
opportunities 

0 

0 

+ 5 

+20 

Plan  response  to  associated 
evaluation  criteria 

a* 

Acceptability  by  pollution 
control  authorities 

No 

Presently  - yes 
Near  future  - no 

Probably 

Yes 

b. 

Likelihood  of  public 
acceptance 

Fair 

Good 

Good 

Poor 

c. 

Reliability 

(1) 

Wet-weather 

Low 

Low 

Moderate 

Moderate 

(2) 

Dry-weather 

Low 

High 

High 

High 

d. 

Disruptive  effects 

Low 

Low 

Low 

Moderate 

e« 

Site 

availability 

— 

Fair 

Poor 

Fair 

f. 

Uncertainties 

_ 

Table  G-10 


ificant  Impacts 

(Gont'd) 
of  Alternative 

Omaha -Missouri 

River  Combined  Sewer 

Plans 

labilitate 
lent  System 

Alt.  1 

Alt.  2 

Alt.  4A 

Alt.  4B 

Alt.  5A 

.02 

1.01 

1.48 

1.78 

1.72 

2.12 

■0.4 

- 23.1 

-55.2 

- 52.5 

- 55.7 

- 47.8 

■0.7 

- 28.0 

- 5.9 

- 12.1 

- 10.0 

- 15.8 

■4.1 

-168.0 

-35.4 

- 72.4 

- 60.2 

- 95.0 

•5.2 

^19.0 

-96.5 

-137.0 

-125.9 

-158. 6 

0 

+ 5 

+20 

+ 23 

+ 23 

+ 19 

lly  - yes 
iture  - no 

Probably 

Yes 

Yes 

Yes 

Yes 

iood 

Good 

Poor 

Fair  - opposition 
in  Iowa. 

Fair  - opposition 
in  Iowa. 

Good 

Low 

Moderate 

Moderate 

High 

High 

High 

tigh 

High 

High 

High 

High 

High 

Low 

Low 

Moderate 

Low 

Moderate 

Low 

?air 

Poor 

Fair 

Good 

Good 

Good 

— 

— 

— 

Hock  quality  for 
deep  tunneling. 

Rock  quality  for 
deep  tunneling. 

Rock  quality  for 
deep  tunneling  and 

Pressure  head  to 
reach  north  site 
questionable. 


underground  storage. 


-4 
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Table  C-10 
(Cont'd ) 

Plan  Description  and  Significant  Impacts  of  Alternative  Omaha-MisS 


Do^othlng 


Rehabilitate 
Present  System 


Alt.  1 


Alt.  2 


D,  Implementation  Responsibility 


Procedure 

City  of  Omaha  re- 
quests funding, 
builds,  and  operates. 

City  of  Cmaha  re- 
quests funding, 
builds,  and  operates. 

Same  as  Alt.  1. 

Punding 

a.  Capital  costs 

Omaha  - 12.  5/J 
State  - 12.554 
Federal  - 75^ 

Omaha  - 12.  % 

State  - 12.  5-;i 

Federal  - 75,4 

Same  as  Alt.  1. 

b.  OScM 

— 

Omaha  - lOC^ 

Omaha  - 100^4 

Omaha  - lOC^ 

Institutional  problems 

— 

None 

None 

Agreements  with 

Garter  Lake  and  loi 
for  reservoir  loca«^ 
tions  probable  by 
Omaha. 


T| 


Table  C-10 
(Cont'd) 

nd  Significant  Impacts  of  Alternative  Omaha-Missouri  River  Combined  Sev/er  °lans 


Rehabilitate 
■esent  System 

Alt.  1 

Alt.  2 

Alt.  lA 

Alt. 

Alt.  5A 

of  Omaha  re- 
>s  funding, 

Is,  and  operates. 

City  of  Omaha  re- 
quests funding, 
builds,  and  operates. 

Same  as  Alt.  1. 

Same  as  Alt.  1. 

Same  as  Alt.  1, 

Same  as  Alt.  1. 

iha  - 12.5-^ 
ite  - 12.554 
leral  - 75^ 

Omaha  - \2.% 
State  - 12.  5'^ 
Federal  - Ti'k 

Same  as  Alt.l. 

Same  as  Alt.l. 

Same  as  Alt.  1. 

Same  as  Alt.  1. 

iha  - lOai!, 

Omaha  - 10054 

Omaha  - lOC^ 

Omaha  - 100,4 

Omaha  - 1004 

Omaha  - lOOt 

None 

None 

Agreements  vd.th 
Garter  Lake  and  Iowa 
for  reservoir  loca- 
tions probable  by 
Omaha. 

Agreement  with  Iowa 
for  reservoir  loca- 
tion probable  by 
Omaha, 

Agreements  with 
Carter  Lake  and  Iowa 
for  resei-voir  loca- 
tions probable  by 
Omaha. 

None 

133.  Alternative  1 partially  meets  the  planning  objectives  by 
reducing  pollution  caused  by  the  combined  overflow.  With  this 
alternative,  minimal  and  short-term  violations  to  the  water  quality 
standards  would  continue  to  occur. 

13*>.  The  remaining  four  alternatives  fully  meet  the  planning 
objectives . 

RELATIONSHIP  TO  THE  F0in3  ACCOUm'S 

135.  National  Economic  Development  (NED).  The  NED  account  for  the 
alternative  plans  is  displayed  on  table  C-11. 

13^).  No  monetary  benefits  for  the  Improvement  in  water  quality 
can  be  determined.  The  river  is  used  for  recreation  and  is  a source 
of  supply  for  municipal  and  itidustrial  purposes.  The  river  is  sub- 
ject to  several  additional  sources  of  p>ollution,  particularly  agri- 
cultural runoff  which  far  exceeds  other  forms  of  pollution.  To 
place  a monetary  value  or.  water  quality  improvement  attributable 
to  a reduction  of  system  bypasses  and  overflows  would  be  purely 
speculat  Lve. 

137.  Only  two  benefits  could  be  quantified  for  use  in  the  NKD 
account.  The  first  was  that  of  saleable  rock  from  tunnel  excavation 
under  Alternatives  l»A,  and  5A.  Alteriiative  5A  also  had  a large 

ouantity  of  rock  excavated  the  underground  storage  chambers 

which  could  be  crushed  and  sold  as  gravel.  A value  of  $3.50  per 
ton  was  used  to  compute  the  benefits. 

13b.  The  second  beneficial  impact  was  the  value  of  unemployed  labor 
that  would  be  used  to  construct  each  alternative.  Labor  costs 
make  un  approximately  50  r'ercent  of  the  capital  costs.  It  is 
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System 

Table  C-11  I 

of  Accounts  - Missouri  River  Combined  Sewer  Overflows  ' 

Footnotes  ^ 

Do-Nothing 

Rehabilitate 
Present  System 

Alt.  1 

Alt.  2 ! 

National  Sconondc 
Development 

) 

( 

\ 

A.  Beneficial  Impacts 
($  million) 

1.  Value  of  increased 
output  of  goods  and 
services. 

3,  5,  7,  10 

0 

0 

0 

0 

2.  Value  of  unemployed 
labor  utilized. 

1,  5,  7,  9 

0 

0.3 

11.5 

2.1 

3 . Total 

0 

0.3 

11.5 

2.1 

B.  Adverse  Impacts 

Plan  Costs  ($  million) 

1.  Capital 

1, 5,7,9 

0 

5.5 

221.0 

17.2 

2.  04M 

3, 5,7,9 

0 

— 

6.6 

51.7 

3 • Total 

0 

5.5 

230.6 

98.9 

C.  Net  NED  Impacts 
($  million) 

0 

- 5.2 

- 219.1 

- 96.5 

Environmental  Quality 

A.  sthetics 

2,  5,  8,  9 

Localized  floating 
solids  and  odors. 
Fishery  quality 
unacceptable. 

Floating  solids  and 
odors  can  occur 
after  heavy  rains. 
Fishery  quality 
unacceptable. 

Solids  and  odors 
eliminated.  Minor 
deterioration  of 
water  quality.  Re- 
quired facilities 
will  have  a minimal 
aesthetic  impact. 

Improved  river  • 
thetics.  Storag* 
sites  will  have  i 
verse  visual  impti 
Possible  odor  pot/ 
tial  if  aerators) 
malfunction. 
proximity  to  popi 
lated  areas. 

B.  Water  Quality 

2,  5,  8,  9 

1.  Surface  water 

a.  Hesidual  pol- 
lutant load  to 
the  river  (tons/ 
yr) 

(1)  BOD 

7,k00 

2,000 

1,200 

705 

(2)  SS 

7,700 

1,000 

1,200 

885 

Footnotes  Indexed  at  the  end  of  table  C— 33» 
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Table  C-11 

)f  Accounts  - Missouri  River  Combined  Sewer  Overflows 


Rehabilitate 


Present  System 


Alt.  AA 


0 

0 

0 

7.9 

3.6 

25.0 

0.3 

11.5 

2.4 

4.8 

4.0 

6.0 

0.3 

11.5 

2.4 

12.7 

7.6 

31.0 

5.5 

224.0 

47.2 

96.5 

80.2 

126.6 

— 

6.6 

51.7 

53.2 

53.3 

63.0 

5.5 

230.6 

98.9 

149.7 

133.5 

189.6 

- 5.2 

- 219.1 

- 96.5 

- 137.0 

- 125.9 

- 158.6 

floating  solids  and 
)dors  can  occur 
ifter  heavy  rains, 
fishery  quality 
inacceptable. 

Solids  and  odors 
eliminated.  Minor 
deterioration  of 
water  quality.  Re- 
quired facilities 
will  have  a minimal 
aesthetic  impact. 

Improved  river  es- 
thetics. Storage 
sites  will  have  ad- 
verse visual  impacts. 
Possible  odor  poten- 
tial if  aerators 
malfunction.  High 

Improved  river  es- 
thetics. Minimal 
visual  impacts. 
Possible  odors  if 
aerators  fail.  Low 
proximity  to  popula- 
tion. 

Same  as  4A 

Improved  river 
esthetics.  No 
visual  impact  or 
odor  potential. 

proximity  to  popu- 
lated areas. 


2,000 

1,200 

705 

705 

705 

705 

4,000 

1,200 

885 

885 

885 

885 
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Table  C-11 

(Cont'd) 

System  of  Accounts  - Missouri  River  Combined 

, Rehabilitate 

Footnotes  ^ Do-Mothlng  Present  System  Alt.  I 

b.  Meets  state  No  No  Close 

water  quality 
standards 

2.  Ground  water  No  effect  No  effect  No  effect 


Land  Requirements 
(acres) 

1,  5, 

Air  Quality 

3,  4, 

Wildlife  Habitat 

2,  5 

7,  9 0 

8,  10  Odors  at  outfall 

locations. 

8,  9 No  effect 


Minimal  Minimal  - all 

buried  storage. 

No  effect  Ho  effect 

No  effect  No  effect 


III.  Social  Well-Being 

A.  Average  Monthly  2,  5t  7,  9 0 

Total  Costs  Per 

Customer 

B.  Average  Monthly  2,  5i  7,  9 0 

Energy  Cost  Per 

Customer 

C.  Water-Related  2,  5i  8,  9 

Recreation 

IV.  Regional  Development 

A.  Economic  Development 

1.  Benefits 
($  million) 


(a)  Local  1,  5i  7,  9 0 

(b)  State  1,  5,  7,  9 0 

(o)  Federal  1,  5i  7t.9  0 

(d)  ToUl  0 


^ Footnotes  indexed  at  the  end  of  table  C— 33. 


$.02  Sl.OL 


See 


0.3  11.5 


0.3  11.5 


Sewer  Overflows 


Alt.  2 


Yes 


No  effect  with  p| 
per  application  i 
engineering  prinJ 
pies. 

21A 


Possibility  of 
odors  if  aeratoO 
fail. 

Would  remove  nea) 
bank  habitat  arw 
for  forest  and 
wildlife  areas. 


$1.18 


$.67 


text  - paragraph 


2.4 


2.4 


Table  C-11 
(Cont'd) 

Accounts  - Missouri  River  Combined 

Sewer  Overflows 

Rehabilitate 
Present  System 

Alt.  1 

Alt.  2 

Alt.  lA 

Alt.  IB 

Alt.  5A 

No 

Close 

Yes 

Yes 

Yes 

Yes 

No  effect 

No  effect 

No  effect  with  pro- 
per application  of 
engineering  princi- 
ples. 

Same  as  Alt.  2 plus 
proper  tunneling 
investigation  and 
location  required. 

Same  as  Alt.  lA 

Same  as  Alt.  lA 

Minimal 

Minimal  - all 
buried  storage. 

211 

120 

112 

Minimal 

No  effect 

No  effect 

Possibility  of 
odors  if  aerators 
fail. 

Possibility  of 
odors  if  aerators 
fail. 

Possibility  of 
odors  if  aerators 
fail. 

No  effect 

No  effect 

No  effect 

Would  remove  near- 
bank  habitat  areas 
for  forest  and 
wildlife  areas. 

Agricultural  land 
which  supports  some 
small  game  would  be 
used  for  storage 
sites;  buffer  areas 
would  increase 
small  species 
habitat. 

Same  as  Alt.  lA 

No  effect 

$.02 

$1.01 

$1.18 

$1.78 

$1.72 

$2.12 

— 

— 

$.67 

$.79 

$.76 

$1.11 

See 

text  - paragraph 

0.3 

11.5 

2.1 

12.7 

7.6 

31.0 

0.3 

11.5 

2.1 

12.7 

7.6 

31.0 

k ^ 


Table  C-11 

(Cont'd) 


System 

of  Accounts  - Missouri  River  Combined  Sewer  Overflows 

Footnotes  ^ 

Do-Nothine 

Rehabilitate 
Present  System 

Alt.  1 

Alt.  2 

2.  Costs  ($  million) 

^ 

(a)  Local 

3,  5,  7,  9 

0 

0.7 

34.6 

57.6 

(b)  State 

1,  5,  7,  9 

0 

0.7 

28.0 

5.9 

(c)  Federal 

1,  5,  7,  9 

0 

4.1 

168.0 

35.4 

(d)  Total 

0 

5.5 

230.6 

98.9 

3.  Net  benefits 
($  million) 

(a)  Local 

3,  5.  7,  9 

0 

- 0.4 

- 23.1 

- 55.2  \ 

(b)  State 

1,  5,  7,  9 

0 

- 0.7 

- 28.0 

- 5.9  ■■ 

(c)  Federal 

1,  5,  7,  9 

0 

- 4.1 

- 168.0 

- 35.4 

(d)  Total 

0 

- 5.2 

- 219.1 

- 96,  5 

Local  Employment 
Change 

1,  5,  8,  9 

0 

0 

Additional  5 full- 
time Jobs. 

Additional  20  full^ 
time  jobs. 

Population  Distribution 

3,  4,  8,  10 

Adverse  aesthetic 
conditions  caused 
by  raw  and  combined 
sewage  discharge 
may  discourage  such 
riverfront  projects 
as  Marina  City. 

Similar  to  do- 
nothing  except 
less  severe. 

Improved  river 
conditions  may  aid 
Riverfront  pro- 
jects. 

Aerated  lagoons 
conflict  with  Rls9 
front  development® 
light  industrial  v 
areas  south  of  fl 

Carter  Lake  but  m 
improved  river  qa® 
ity  would  allow 
substantial  R.D*  M 
area  of  Carter  LaM 
and  Eppley  Airfl® 

D.  Affect  On  Agricultural  1,  5,  8,  9 No  effect  No  effect  No  effect 

Development 


r 


No  effect 


i 


ITS 


Table  C-11 

(Cont'd) 


of  Accounts  - Missouri 

River  Combined 

Sewer  Overflows 

Rehabilitate 
Present  System 

Alt.  1 

Alt.  2 

Alt.  4A 

Alt.  4B 

0.7 

34.6 

57.6 

65.2 

63.3 

0.7 

28.0 

5.9 

12.1 

10.0 

4.1 

168.0 

35.4 

72.4 

60.2 

5.5 

230.6 

98.9 

149.7 

133.5 

- 0.4 

- 23.1 

- 55.2 

- 52.5 

- 55.7 

- 0.7 

- 28.0 

- 5.9 

- 12.1 

- 10.0 

- 4.1 

- 168.0 

- 35.4 

- 72.4 

- 60.2 

- 5.2 

- 219.1 

- 96.5 

- 137.0 

- 125.9 

0 

Additional  5 full- 
time Jobs. 

Additional  20  full- 
time Jobs. 

Additional  23  full- 
time Jobs. 

Additional  23  full- 
time Jobs. 

Similar  to  do- 
nothing  except 
less  severe. 

Improved  river 
conditions  may  aid 
Riverfront  pro- 
jects. 

Aerated  lagoons  may  Open  storage  north 
conflict  vdth  River-  of  C.B.  may  conflict 
front  development's  with  R.D's  park 
light  industrial  preservation  and 

areas  south  of  recreation  area. 

Carter  Lake  but  Improved  river 

improved  river  qual-  quality  would 
ity  would  allow  for  allow  for  substan- 
substantial  R.D.  in  tial  R.D.  in  the 
area  of  Carter  Lake  area  of  Carter  Lake 
and  Eppley  Airfieldand  Eppley  \irfield. 

Open  storage  south 
of  C.B.  may  conflict 
with  R.D's  new  tovm 
and  parks  and  rec. 
areas.  Improved 
river  quality  would 
allow  for  substan- 
tial R.D.  in  the 
area  of  Carter  lake 
and  Eppley  Airfield 

No  effect 

No  effect 

No  effect 

Loss  of  120A 

Loss  of  75A 

Alt.  >A 


78.8 

15.8 
95.C 

189.6 


- 47.8 

- 15.8 

- 95.0 

- 158.6 

Additional  19  full- 
time jobs. 

Improved  river 
quality  vd.ll  aid 
H.D.  projects.  In- 
creased capacity 
will  allow  substan- 
tial industrial 
develonment  in 
larter  Lake  and 
Eppley  Airfield. 
Imnlementation 
would  not  adversely 
affect  any  R.D. 
project. 

No  effect 


[ 


i 

V 


assumed  that  10  percent  of  the  labor  would  come  from  the  unemployed 
ranks;  therefore  5 percent  of  the  total  capital  cost  is  considered 
as  a beneficial  impact. 

139.  The  adverse  impacts  consist  of  the  present  worth  costs  for 
implementinR  the  alternative  olans. 

ll*0.  The  net  IIED  impacts  are  the  differences  between  the  beneficial 
and  adverse  impacts.  With  the  exception  of  the  do-nothing  alterna- 
tive, all  of  the  alternatives  have  negative  net  NED  impacts.  The 
net  impacts  range  from  zero  for  do-nothing  up  to  minus  $?19,100,000 
for  Alternative  1.  The  equivalent  treatment  plans.  Alternatives  2, 
I4A,  1*B,  and  5A,  range  from  minus  $0^', 500,000  to  minus  $158,600,000. 
Alternative  2 is  the  NFD  plan  since  it  has  the  most  favorable  net 
NED  benefit  and  also  meets  the  planning  objectives  of  the  waste- 
water  management  study. 

II4I.  It  should  be  noted  that  Alternative  1,  which  did  not  meet  the 
planning  objectives  as  well  as  the  other  alternatives,  is  also 
the  highest-cost  alternative. 

ih?.  Environmental  Quality  (EQ).  All  o^  the  alternatives  will 
improve  the  bankline  esthetics  of  the  Missouri  River  by  reducing 
localized  floating  solids,  discolorations,  and  odors.  Implementation 
of  Alternative  2,  1*A,  or  liB  could  cause  some  adverse  esthetic  impacts 
which  could  be  worse  than  do-nothinR.  These  alternatives  provide 
open  storage  of  the  overflows.  Alternative  2,  because  of  its 
several  locations,  wou] d he  hard  to  iso] ate  from  the  public  and 
is  the  least  esthetic  alternative.  Alternatives  tA  and  are 
located  away  from  population  centers  and  could  be  landscaped  and 
screened  from  public  view. 
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IU3.  The  six  plans  that  provide  for  some  form  of  treatment  would 
result  in  improvements  to  Missouri  River  surface  quality.  They  not 
only  would  reduce  the  BOD  and  suspended  soli()s  load,  but  also  would 
reduce  the  loadings  of  fecal  coliform,  nutrients,  toxic  substances, 
dissolved  solids,  metals,  ar.d  chemicals  that  presently  are  beinp 
discharped  into  the  Missouri  River. 


liilt.  The  effect  of  do-nothing  on  the  Missouri  River  is  shown  on 
figure  C-f . This  figure  illustrates  the  need  for  implementation 
of  an  alternative  even  at  the  existing  average  summer  flow  of 
25,000  c.f.s.  As  future  average  flows  continue  to  decrease,  the 
situation  becomes  even  more  critical. 


II45.  It  sould  be  noted  that  the  computed  model  used  to  determine 
the  water  quality  impacts  assumes  complete  mixing  of  the  overflows 
with  the  river  water.  Based  on  studies  of  thermal  and  sediment 
flumes,  this  is  apparently  not  the  case.  In  fact,  lateral  mixing 
may  not  occur  for  several  miles  downstream.  If  the  pollutants  are 
confined  to  a narrow  band  along  the  river's  edge,  the  water  quality 
effects  would  be  more  severe  tlian  indicated  on  figure  C-6. 


IU6.  The  dissolved  oxygen  impact  of  Alternative  1 is  shown  for 
various  flow  and  treatment  levels  in  figure  C-T.  This  figure 
shows  a slight  contravention  of  the  'y.O  mg/1  standard  at  25,000 
c.f.s.  and  I.evel  1 (liO  percent  BOD  removal)  treatment.  As  the 
flows  decrease.  Level  2 treatment  would  be  required.  Alternative  1 
is  a multiple-discharge  alternative  with  treatment  provided  at 
individual  overflow  points. 


lUY.  Tlie  dissolved  oxygen  effects  of  Alternatives  2,  ItA,  hB,  and 
5A  are  showri  on  figure  C-L.  This  figure  shows  that,  even  at  a 
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river  flow  of  6,000  c.f.s.  and  with  a minimal  amount  of  treatment, 
the  four  alternatives  provide  satisfactory  water  quality  protec- 
tion. Alternatives  2,  UA,  UB,  and  5A  constitute  a single-discharge 
alternative. 

lli8.  An  analysis  of  the  curves  presented  on  figures  C-6,  C-7,  and 
C-8  indicates  that  storage  of  the  overflows  is  the  main  element  in 
abating  the  water  quality  impacts . The  storage  component  of 
Alternatives  2,  UA,  4B,  and  5A  also  represents  the  largest  cost 
item  in  the  alternative.  Treatment  of  the  stored  overflows  is 
actually  a minor  component  in  the  water  quality  protection  and  in 
the  cost  of  the  alternatives . 

IU9.  It  is  apparent  from  the  above  that  a multiple-discharge 
alternative,  such  as  Alternative  1,  should  be  excluded  in  favor 
of  a single-discharge  alternative;  i.e..  Alternatives  2,  hA,  1*B, 
or  5A. 

150.  In  the  formulation  of  the  alternatives,  features  have  been 
included  to  minimize  any  adverse  impacts  related  to  ground  water 
contamination.  All  storage  reservoirs,  with  the  exception  of  the 
two  smallest  in  Alternative  Ub,  would  be  built  by  fill  on  top  of 
existing  grade.  Three  feet  of  clay  or  impermeable  membrane  would 
be  installed  on  the  bottom  and  sides  of  the  reservoirs.  The  two 
small  reservoirs  in  Alternative  UB  would  be  excavated  below  grade. 
These  reservoirs  would  have  5 feet  of  clay  on  the  bottom  and  sides 
with  an  underdrain  system  below  the  clay. 

151.  Alternatives  UA,  I4B,  and  5A  include  drop  shafts,  tunnels,  and 
storage  chambers  mined  in  the  Mlsslsslppian  rock  formation.  Explor- 
atory drilling  and  possibly  some  tunnel  lining  would  be  required 

C-57 


under  this  alternative  to  avert  any  contamination  of  deep  aquifers. 
Tlie  aquifers  are  not  currently  used  for  any  major  water  supply. 

With  the  existence  of  the  Missouri  River,  it  is  doubtful  the  aquifers 
will  be  used  in  the  forseeable  future.  It  is  important,  however, 
to  protect  all  resources  so  that  the  opportunities  of  future  gener- 
ations will  not  be  restricted.  In  any  event.  Alternatives  1*A,  1*B, 
and  5A  include  some  uncertainty  with  refrard  to  eventual  costs  caused 
by  tunnel  litiinp  reauirements . 

152.  The  plans  vary  in  their  effect  on  land  quality.  System 
rehabilitation  would  reauire  several  small  sites  for  construction 
of  the  dual  facilities.  Alternative  1 would  require  land  for  stor- 
ape  near  the  sewer  outfalls,  but  the  structures  would  be  buried, 
thereby  minimizing  the  need  for  surface  land.  The  top  of  the  struc- 
tures could  be  used  for  recreational  purposes  such  as  tennis  courts. 
Alternative  5A  has  underpround  storage  facilities  and  would  require 
minimal  land.  Alternatives  2,  hA,  and  would  have  adverse  impacts 
on  the  environmental  quality  of  the  land;  from  120  to  21^*  acres  of 
surface  area  would  be  required  for  the  storage  facilities.  All  of 
the  six  alternatives  would  be  disruptive  to  land  quality  during  the 
construction  phase.  The  majority  of  this  disruption  would  occur  in 
industrial  or  agricultural  areas. 

153.  Some  of  the  alternatives  could  affect  the  air  quality  in  the 
form  of  odors.  The  do-nothing  alternative  would  create  odor  prob- 
lems at  the  outfall  locations  whenever  dry-weather  bypasses  occur. 

The  alternatives  with  open  storage.  Alternatives  2,  liA,  and  I4B, 
could  also  cause  odor  problems  if  the  surface  aerators  were  to  fail. 
From  May  through  December  the  nrevailing  winds  are  from  the  south- 
southeast.  Ihese  winds  could  carry  odors  from  storage  locations 
along  the  river  and  south  of  Council  Bluffs  into  populated  areas 
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of  Omaha.  Gince  the  storage  lapoons  would  be  storing  wastewater  ■ 
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during  the  May  to  December  period,  the  plans  calling  for  storage 
along  the  river  or  south  of  Council  Bluffs  should  incorporate  special 
features  to  minimize  any  potential  odor  problems.  Alternative  Ua 
would  be  the  best  open-storage  plan  from  an  air  quality  standpoint. 
Alternative  5A  is  the  best  overall  plan  from  an  air  quality  stand- 
point because  it  calls  for  underground  storage. 

I5I1.  D’jring  the  winter,  the  storage  reservoirs  would  be  drained 
and  cleaned  thereby  minimizing  winter  odor  and  freezing  problems. 

155.  Alternatives  2,  UA,  and  I4B  would  have  negligible  effects  on 
wildlife  habitats  at  the  storage  locations.  Each  site  is  presently 
in  agricultural  use.  Vegetated  buffer  areas  around  the  lagoons 
would  be  beneficial  to  numerous  wildlife  species,  particularly 

the  smaller  birds  and  mammals. 

156.  The  EQ  plan  is  Alternative  5A  because  it  meets  the  planning 
objective  as  well  as  the  other  alternatives  and  minimizes  esthetic 
impacts. 

15T.  Social  Well-Being  (FWB).  The  social  well-being  account 
includes  measurements  of  the  plan  characteristics  that  may  affect 
people  directly.  These  impacts  could  affect  an  individual  finan- 
cially or  in  the  way  he  lives. 

158.  The  beneficial  impacts  are  best  expressed  as  the  change  that 
could  occur  in  water-related  recreation.  With  improved  Missouri 
River  water  quality,  water-related  recreation  should  improve.  As 
with  the  wastewater  treatment  plans,  the  improved  recreation  would 
be  non-body-contact  recreation  due  to  the  high  flow  of  the  river. 
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Alternatives  ?,  UA,  Ub,  euifl  5A  would  improve  the  river  quality  the 
most,  althoup;h  Alternative  1 would  probably  produce  comparable 
improvements . 

Ib9«  cost  to  an  individual  customer  is  the  most  appropriate 

way  to  exoress  the  adverse  social  well-beinfr  impacts.  The  cost  of 
the  alternative  to  the  city  of  Omaha  was  determined  and  this  was 
then  converted  to  a per  customer  oer  month  cost  for  those  customers 
served  by  the  Omaha  sewerage  systems.  The  alternatives  ranpe  in 
cost  from  ■J'.O?  per  customer  per  month  to  •‘SP.12  per  customer  per 
month. 

160.  Average  monthly  energy  costs  per  month  per  customer  are  also 
shown  in  table  C-11.  These  are  shown  for  two  reasons;  first,  to 
indicate  that  energy  costs  make  up  a significant  portion  of  the 
costs  and  second,  energj'  conservation  should  be  considered  w'nen 
selecting  a plan  for  implementation.  Alternative  2 is  the  most 
energy-conservin;^  plan  of  Alternatives  2,  i»A,  and  5A.  There 

is  a 10  to  20  percent  difference  in  energy  use  between  Alternative  2 
and  Alternatives  Ua  and  Ub,  the  next  two  most  energy-conserving 
alternatives . 

161.  Alternative  1 has  the  lowest  local  cost  and  the  lowest  energy 
use.  This  makes  Alternative  1 attractive  from  the  local  viewpoint. 
Alternative  1,  however,  has  the  highest  total  present  worth  of  all 
the  alternatives. 

1^2.  Regional  Development  (RD).  The  regional  development  account 
includes  a measurement  of  the  distribution  of  beneficial  and  adverse 
impacts  among  various  geographic  subdivisions.  In  the  case  of  the 
Oraaha-Missouri  River  combined  sewer  overflow  problem,  four  areas 


C-60 


r 


would  be  affected,  the  city  of  Omaha  (local),  Pottawattamie  County, 
the  State  of  Nebraska,  and  the  Federal  Government. 

163.  Of  vihe  canital  costs,  the  city  of  Omaha  would  pay  12.5  percent, 
the  State  of  Nebraska  would  pay  12.5  percent,  and  the  Federal 
Government  would  pay  the  remaininp;  75  percent.  All  of  the  operation 
and  maintenance  costs  would  be  paid  by  the  city  of  Omaha. 

I6I*.  The  important  item  to  analyze  is  the  net  benefits  portion  of 
the  account.  It  deoicts  the  net  cost  that  would  be  incurred  by 
each  governmental  level.  It  is  interesting  to  note  that  the  capital 
and  O&M  distribution  of  costs  has  a significant  effect  on  the  costs 
for  the  various  governments.  The  most  expensive  alternatives  are 
among  the  lowest  cost  alternatives  at  the  local  level.  The  four 
alternatives,  2,  I4A,  I4B,  and  5A,  are  relatively  close  to  costing 
the  same  from  a local  net  benefit  standpoint,  ranging  in  local  cost 
from  $1+7,800,000  to  $55,700,000.  As  the  local  costs  go  down,  the 
State  and  Federal  costs  go  up,  representing  a shift  from  O&M  inten- 
sive alternatives  to  capital  intensive  alternatives. 

165.  The  population  distribution  in  Omaha  could  be  affected  by 
the  alternatives  selected.  Omaha  is  currently  expanding  westward 
and  the  riverfront  area  is  slowly  being  abandoned.  Improved  river 
conditions  could  slow  down  or  even  reverse  this  current  trend  by 
removing  noticeable  pollution. 

166.  The  implementation  of  Alternative  2,  l+A,  or  1+B  could  also 
have  adverse  effects  on  the  Riverfront  Development  Program.  The 
effects  of  Alternative  1+A  would  be  minimal . The  northernmost 
storage  reservoirs  of  Alternative  ItB  are  located  in  riverfront 
industrial  tracts;  the  most  significant  impact  would  be  the  removal 
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of  acres  of  industrial  land.  Alternative  P requires  PIP  acres 
of  land  within  the  heart  of  the  riverfront  area.  The  implementa- 
tion of  Alternative  won'!  d be  inconsistent  with  the  riverfront 
plans  to  beautify  this  section  of  the  riverfront  area. 

16Y.  The  small  amounts  of  land  removed  from  agricultural  nroduction 
for  storage  basins  would  have  negigible  effect  on  the  area's  agri- 
cultural base.  Pottawattamie  County,  Towa  farmland  would  be  used 
in  Alternatives  liA  and  i*B,  which  have  been  opposed  by  officials 
of  Council  Bluffs,  Iowa  on  the  basis  of  potential  odor  problems. 

PIAN  PECITiNCE  TO  ASCOCIATT’D  KVALUATIPK  CRITERIA 
1^3.  The  most  important  associated  evaluation  criteria  are 
acceotab; 1 ity  and  efficiency. 

l6y.  Do-nothing  is  unacceptable  by  pollution  control  authorities 
and  legislators.  Rehabilitation  of  the  present  system  is  critical 
sir.ce  it  insures  that  all  dry-weather  flows  would  receive  treatment. 

The  combined  sewer  overflows  would  not  be  treated  through  rehabili- 
tation, therefore,  one  of  the  other  five  alternatives  or  some  combin- 
ation must  be  selected.  The  other  five  alternatives  are  acceptable 
from  a pollution  control  standpoint. 

170.  The  livelihood  of  public  accept.ance  is  an  important  criterion.  j 

Of  the  five  alternatives.  Alternative  1 or  5A  is  most  acceptable 

to  th.e  public.  Open  storage  is  opposed,  particularly  in  Council 
Bluffs. 

171.  At  public  meetings,  ar>other  alternative,  sewer  separation, 
was  discussed.  Although  the  nresent.  worth  costs  of  separation 
would  amount  to  •t‘I39»000,000,  separation  received  as  much  puol  ic 
support  as  Alternative  1 or  BA. 
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Althoupih  Alternative  2 is  the  NED  alternative,  it  would 
encounter  the  most  opposition.  Recent  efforts  to  locate  a well- 
managed  "bale-fill"  disposal  site  in  the  same  area  as  one  of  the 
storage  reservoirs  was  violently  opposed  by  the  public.  Alterna- 
tives Ua  and  4b  have  received  opposition  from  some  officials  in 
Council  Bluffs.  Council  Bluffs  has  been  plagued  with  odor  problems 
mainly  from  a meat-packing  plant  and  residents  are  very  odor  conscious. 
Adeouate  safeguards  against  odors  in  the  two  reservoir  locations 
could  be  provided.  Adjacent  land  uses  are  primarily  agricultural 
and  industrial. 

173.  It  is  likely  that  the  final  alternative  could  be  a combination 
of  Alternatives  UB  and  5A.  Storage  reservoirs  located  in  the  north 
portion  (Alternative  Ub)  are  located  primarily  in  industrial  areas. 
Buried  storage  in  the  south  portion  (Alternative  5A)  of  the  combined 
sewer  area  would  reduce  adverse  esthetic  impacts  in  a densely  popu- 
lated area.  Significant  quantities  of  Iowa  land  would  not  be  re- 
quired. Costs  of  this  alternative  would  be  more  than  iB  but  less 
than  5A.  In  essence,  this  alternative  is  similar  to  1*B  except 
that  the  large  Iowa  storage  reservoir  would  be  replaced  by  the 
buried  storage  of  Alternative  5A.  Annex  J of  the  Supporting 
Technical  Reports  Appendix  discusses  this  alternative. 

I?!*.  Alternatives  2,  Ua,  i*B,  and  5A  are  equally  effective  in  ful- 
filling the  planning  objectives.  /Uternative  1 is  slightly  less 
effective.  The  criterion  of  efficiency  must,  however,  be  considered 
in  light  of  the  large  investments  required  for  any  of  the  alterna- 
tives . 

175.  Tlie  conclusions  of  this  portion  of  the  urban  study  pertinent 
to  future  planning  efforts  are  that  storage  apnears  to  be  the  most 


important  component  in  abating  pollution  from  the  overflows  and 
that  storage  of  a 1-year  design  storm  appears  more  than  adequate 
to  protect  the  dissolved  oxygen  content  o'*  the  Missouri  River. 

ITo.  It  is  apparent  that  additional  studies  should  be  performed 
to  analyze  the  feasibility  of  reducing  the  capacity  of  the  urban 
study  alternatives  or  perhaps  of  reevaluating  earlier  alternatives 
that  were  rejected  because  they  did  not  meet  an  acceptable  level 
of  the  planning  objectives.  The  additional  studies  should  be 
oriented  toward  determining  what  level  of  abatement  of  the  over- 
flows is  necessary  so  that  the  residual  waste  load  would  not  over- 
load the  assimilation  capacity  of  the'  Issouri  River.  These  studies 
should  include  sampling  of  the  overflows,  sampling  of  instreara 
effects,  more  extensive  Missouri  River  modeling,  and  treatability 
of  the  overflow  pollutants.  These  studies  are  necessary  to  deter- 
mine the  most  e‘‘*'icient  sizing  of  any  collection,  storage,  or  treat- 
ment facilities.  A draft  work  plan  for  these  additional  studies 
has  been  presented  to  the  Metronolitan  Area  Planning  Agency  for 
incorporation  as  part  of  future  Sec.  ?0B  planning  activities. 

PAPIN  IPN  r.PEFK  rOMBiriFP  SF.WFP  nVERFIOWS 

PLAN  DESCRIPTION 

177.  Three  alteri.atives  for  the  abatement  of  the  combined  sewer 
overflows  to  Little  Pai'illion  Creek  from  the  Renson-Westside  and 
Saddle  Creek  service  areas  were  selected  for  final  evaluation. 

The  alternatives  were  sewer  separation,  storage  with  treatment 
before  disc'narre,  and  storage  with  conveyance  to  the  Papillion 
Creek  Sewa-'e  Treatment  Plant  for  treatment.  The  alternatives  are 
described  and  evaluated  in  table  C-1?. 
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CONTHIBUTION  TO  PLAUUING  OiUKCTIVl':; 

IJd.  The  planninf'  ob.^ective  for  the  Little  Papillion  Creek  overflows 
was  to  abate  pollution  caused  by  the  overflows  to  the  extent  nec- 
essary to  maintain  water  quality  standards. 

179.  From  a pollution  control  standpoint,  the  upsystem  storage 
and  conveyance  alternative  is  the  best.  Most  of  the  overflow 
would  receive  secondary  treatment  with  the  rest  receiving  the 
equivalent  to  primaty  treatment.  The  effluent  would  then  be  dis- 
charged to  the  Missouri  River.  Upsystem  storage  and  treatment 
provides  only  a slightly  lower  level  of  treatment,  but  the  effluent 
would  be  discharged  to  Little  Papillion  Creek  which  has  a low 
assimilative  capacity.  The  effluent  would  have  more  of  an  impact 
on  Little  and  Big  Papillion  Creeks  than  it  would  on  the  Missouri 
River.  State  water  quality  standards  for  dissolved  oxygen  could 
be  maintained,  however,  with  this  alternative.  Separation  would 
only  remove  the  sanitary  flow,  but  this  would  be  an  improvement 
because  most  of  the  fecal  coliform  contamination  would  be  removed. 

RELATIONSHIP  TO  FOUR  ACCOUNTS 

iRo.  National  Economic  Development  (I?FP).  Like  the  other  waste- 
water  management  nlans,  no  monetary  benefits  were  computed  for 
the  improvement  in  water  quality.  ITie  beneficial  impacts  shown 
on  table  C-12  would  result  from  the  use  of  unemployed  labor  during 
construction . 

iRl.  It  is  jxDSsible  that  an  increase  in  recreation  along  the 
Papillion  Creek  flood  plain  would  result  from  reducing  pollution 
caused  by  the  overflows.  This  potentia]  increase  is  included  in 
the  social  well-being  account. 
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iR?.  The  adverse  NED  impact,  of  the  alternatives  is  the  project 
cost.  Upsystem  storage  and  treatment  has  a present  worth  cost  of 
$52,^00,000,  upsystem  storage  and  conveyance  $66,600,000,  and 
separation  of  $11*0,1*00,000.  These  costs  include  the  capital  and 
O&M  costs  for  Growth  Concept  A for  the  next  50  years.  The  separa- 
tion cost  is  based  on  a cost  of  $?7,000  per  acre.  In  1970  approx- 
imately 100  acres  of  combined  sewer  were  separated  in  the  eastern 
part  of  Omaha  at  a cost  of  $16,000  per  acre.  Projects  performed 
elsewhere  in  1970  showed  a separation  cost  of  about  $?0,000  per 
acre.  The  $?7,000  fip;ure  represents  the  increase  in  construction 
costs  from  1970  to  1975. 

183.  Based  on  net  NED  benefits  and  on  compliance  with  the  planninf 
objectives,  the  NED  plan  is  upsystem  storage  and  treatment. 

I8I*.  Environmental  Quality  (EQ).  Environmental  quality  would 
improve  with  the  amount  of  treatment  provided.  The  order  of  im- 
provement is,  from  least  to  most,  separation,  upsystem  storage  and 
treatment,  and  upsystem  storage  and  conveyance.  The  level  of  treat- 
ment provided  by  upsystem  storage  and  treatment  could  be  improved 
by  adding  microstraining  to  the  treatment  process  at  an  additional 
present  worth  cost  of  $13,200,000.  The  improvement  in  the  environ- 
mental quality  may  not  warrant  such  an  expenditure. 

IB5.  Separation,  upsystem  storage  arid  treatment,  and  upsystem 
storage  and  conveyance  would  all  have  considerable  disruptive 
effects  to  the  environment  during  construction.  The  social  well- 
being of  the  people  in  the  construction  areas  would  also  be 
disrupted  during  construction.  Excavation  for  sewers  would  be 
required  in  several  neighborhoods  in  the  combined  sewer  area. 

The  separation  edternative  would  be  the  most  disruptive  because 
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it  would  involve  excavation  and  sewer  hookups  at  residences.  The 
other  two  alternatives  involve  mainly  trunk  sewers. 

186.  The  pollutant  loadings  that  would  be  discharged  to  Little 
Papili ion  Creek  or  the  Missouri  River  are  presented  in  table  C-12. 

Separation  would  result  in  the  lowest  BOD  loading  and  the  two 
treatment  alternatives  would  result  in  the  lowest  suspended  solids 
loading.  The  suspended  solids  loading  would  increase  under  the 
separation  alternative  since  the  "first  flush"  would  not  be  carried 
in  the  sewers  to  a treatment  facility  as  it  would  under  the  other 
two  alternatives. 

167.  Because  of  cost  factors,  it  is  valid  to  compare  the  environ- 
mental protection  of  upsystem  storage  eind  treatment  using  I«vel  2 
treatment  (present  worth  cost  $68,600,000)  with  Level  1 treatment 
for  the  conveyance  alternative  (present  worth  cost  $86,600,000). 

Up  to  the  design  storm,  the  former  alternative  would  provide  70  per- 
cent BOD  removal  and  90  percent  suspended  solids  removal.  Flows 
in  excess  of  the  design  storm  could  be  routed  through  the  facility 
at  a reduced  treatment  rate.  Under  the  latter  alternative,  storm 
flows  in  excess  of  the  design  capacity  of  the  Papillion  Creek  sewage 
treatment  plant  would  be  routed  to  a stormwater  treatment  facility 
with  removal  rates  of  Lo  percent  BOD  and  70  percent  suspended  solids. 

Flows  in  excess  of  the  design  storm  would  be  bypassed  directly  to 
the  Little  Papillion  Creek. 

188.  Although  table  C-1?  indicates  approximately  an  equal  amount 
of  pollution  removals  under  any  one  of  the  three  alternatives,  the 
upsystem  treatment  alternative  would  produce  better  overall  removals 
since  the  majority  of  rainfall  occurs  at  less  than  the  1-year  event. 
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For  the  above  reasons,  the  upsystem  storage  emd  treatment  alterna- 
tive with  Level  2 treatment  is  the  EQ  plan. 

189.  Social  Well-Being  (SWB).  A reduction  in  pollution  caused  by 
the  overflows  would  greatly  improve  the  esthetic  conditions  of 
downstresun  reaches.  In  portions  of  the  downstream  areas,  residential 
land  uses  are  very  close  to  the  creek.  Odor  problems  have  been  the 
basis  of  numerous  citizen  complaints.  One  of  the  overflow  points 
discharges  into  the  creek  that  runs  through  Elmwood  Park,  one  of 
Omaha's  most  heavily  used  recreational  facilities.  Concern  of 
potential  health  hazards  has  been  raised  by  citizens  and  local 
officials. 

190.  All  of  the  alternatives  would  contribute  in  an  equal  manner 
in  noticeably  improving  the  above  conditions. 

191.  Adverse  impacts  would  occur  during  the  construction  phase  and 
in  financing  the  aLLternatives.  Sewer  separation  would  be  the  most 
disruptive  of  normal  activities.  The  other  two  alternatives  would 
cause  some  disruption  primarily  through  nark  and  recreational  facil- 
ities. The  major  amount  of  construction  would  occur  immediately 
adjacent  to  the  creek  and,  therefore,  should  cause  minimal  impacts. 

192.  The  costs  per  customer  per  month  are  not  significant  enough 
by  themselves  to  cause  adverse  social  effects. 

193.  Regional  Development  (RD).  The  cost  allocation  for  the 
Papillion  Creek  overflow  alternatives  is  identical  to  the  other 
wastewater  management  plans. 
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PLAN  RESPONSE  TO  ASSOCIATED  EVALUATION  CRITERIA 

19^.  Important  associated  evaluation  criteria  are  the  acceptability 
and  completeness  of  the  plans.  The  only  alternative  that  is  not 
acceptable  is  the  do-nothini7  alternative,  primarily  because  of  the 
publicly  noticeable  adverse  esthetic  and  health  conditions. 

195.  In  terms  of  completeness,  sewer  separation  would  still  allow 
pollution  due  to  separate  stormwater  runoff.  Up  to  the  desif^n 
storm,  the  conveyance  alternative  would  remove  more  potential 
pollutants  from  the  creek  than  would  the  upsystem  treatment  alterna- 
tive. For  storms  exceeding  the  design  storm  event,  the  completeness 
is  reversed. 

INDIAN  f.PFIK  COI^RINED  SEWFR  OVERFLOWS 

PT.Af:  DESCRIPTION 

19f',  The  three  alternative  solutions  to  the  Indian  Creek  combined 
sewer  overflow  problem  are  separation  of  the  sewers,  upsystem  stor- 
8Lge  and  treatment  before  discharge,  and  upsystem  storage  and  con- 
veyance to  the  Mosquito  Creek  sewage  treatment  plant  south  of 
Council  Bluffs  for  treatment.  These  alternatives  and  their  evalua- 
tion are  summarized  in  table  C-13.  The  alternatives  are  identical 
in  concept  to  the  Papillion  Creek  overflow  alternatives. 

CONTRIBUTION  TO  PLANHIIjC  OBJECTIVES 

197.  The  planning  objectives  for  the  Indian  Creek  overflows  are 
identical  to  those  for  the  Papillion  Creek  overflows. 

RFIVVTIONGHIP  TO  THE  FOUR  ACCOIRTTO 

198.  National  Kconomic  Development  (N?:D).  Beneficial  NUi  impacts 
occur  from  the  use  of  unemnloyed  labor  during  construction.  Five 
percent  of  the  construction  costs  were  allocated  to  this  benefit. 
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19^.  Adverse  NF^D  impacts  consist  of  the  project  costs.  The  alter- 
natives ranp;e  in  cost  from  $3, *>00, 000  for  separation  to  $13,300,000 
for  conveyance.  Upsystem  treatment  has  a present  worth  cost  of 
$9,000,000.  Level  ? stormwater  treatment  can  be  added  to  this 
alternative  at  a present  worth  cost  of  $1,000,000,  making  it 
cheaper  than  the  conveyance  alternative. 

200.  The  costs  of  separation  were  obtained  from  a detailed  sewer 
separation  study  developed  for  the  city  of  Council  Bluffs  in  1967. 
The  costs  contained  in  that  study  were  updated  to  1975  costs. 

201.  Because  the  separation  costs  are  appreciably  lower  than  the 
other  two  alternatives  emd  because  separation  would  provide  satis- 
factory fulfillment  of  the  planning  objectives,  separation  is  the 
NED  plan  for  the  Indian  Creek  overflows. 

202.  Environmental  Quality  (EQ).  The  environmental  quality  of 
the  Indian  Creek  basin  in  the  area  above  and  below  the  overflow 
point,  near  2ftth  Avenue,  would  be  affected.  The  main  effect  would 
be  the  removal  of  the  health  hazard  that  exists  due  to  the  sanitary 
portions  of  the  overflows.  The  channel  is  accessible  to  children 
and  there  is  a high  possibility  that  contact  with  the  Indian  Creek 
flow  during  or  shortly  after  a storm  could  endanger  the  health  of 
these  children.  The  Indian  Creek  channel  is  only  a few  hundred 
feet  away  from  a large  trailer  court  south  of  the  overflow  point 
and  there  is  also  some  residential  development  near  Lake  Manawa. 

203.  The  impact  of  the  stormwater  flows  is  not  as  significant  as 
the  sanitary  flows.  Separation  woiUd  result  in  the  addition  of 
several  stormwater  discharge  points  north  of  the  present  overflow 
point.  Portions  of  the  channel  above  ?6th  Avenue  are  not  accessible 


to  the  public.  Also,  the  normal  flow  of  Indian  Creek  is  very  low 
so  there  are  almost  no  aquatic  snecies  present.  I, and  use  south 
of  the  overflow  is  primarily  industrial  and  ap;ricultural . This 
would  indicate  that  there  would  be  little  benefit  to  treating:  the 
stormwater  portion  of  the  overflows.  In  a practical  sense,  Indian 
Creek  functions  mainly  as  a stormwater  drainage  ditch. 

201j.  Separation  would  have  disruptive  effects  within  the  combined 
sewer  area  during  construction.  The  environmental  quality  and 
social  well-being  of  local  residents  would  be  affected  by  sewer 
construction.  Because  sewer  hookups  could  be  required  at  most 
residences  in  the  area,  construction  could  occur  in  the  front  yards 
of  many  homes  and  alaces  of  business.  The  upsystem  storage  alter- 
natives require  construction  that  would  be  disruptive  to  the  environ- 
ment, but  construction  would  be  in  an  area  away  from  residences  and 
places  of  business. 

205.  Pollutant  loadings  for  each  of  the  alternatives  are  presented 
in  table  C-13.  Separation  would  result  in  the  lowest  BOD  loadinr 

to  Indian  Creek  or  the  Missouri  River  and  the  two  treatment  alterna- 
tives would  result  in  the  lowest  susnended  solids  loading.  Separa- 
tion would  result  in  even  higher  suspended  solids  loading  than  the 
do-nothing  alternative  because  the  "first  flush"  would  not  go  to 
the  treatment  plant  as  it  would  in  a combined  sewer  system. 

206.  The  residual  pollutant  loadings  for  the  two  treatment  alterna- 
tives assume  Level  1 stormwater  treatment  (IjO  percent  BOD  removal; 

70  percent  suspended  solids  removal).  As  indicated  in  the  NFD 
account.  Level  2 stormwater  treatment  (JO  percent  BOD  removal; 

90  percent  suspended  solids  removal)  can  be  cost-effectively  applied 
to  the  upsystem  treatment  alternative.  This  would  make  the  residual 
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BOD  and  suspended  solifis  loading  eoual  to  and  8j  tons  per  year, 
res]>ectively , for  the  upsyaten  treatment  alternative. 

207.  The  EQ  plan  is  upsystem  storap;e  and  treatment  with  Level  2 
treatment  for  the  same  reasons  discussed  in  the  Little  Papillion 
Creek  combined  sewer  overflow  section. 

20C.  Gocial  Wei] -Peine  (f>WB).  The  social  well-beinp,  impacts  are 
the  improvement  of  the  health  conditions  for  those  individuals  near 
the  creek  and  the  cost  of  the  alternatives  to  the  citizens  of 
Council  Bluffs,  "^'he  estimated  averare  monthly  costs  (1905)  would 
ranpp  from  $.]o  to  $1.0ii  j)er  month  per  customer. 

209.  Because  the  land  uses  downstream  from  the  Indian  Creek  over- 
flow point  are  primarily  industrial  or  agricultural,  the  esthetic 
impacts  of  the  overflows  are  less  noticeable  than  in  the  Papillion 
Creek  basin. 

210.  Re:ional  Development  (PD).  The  repional  development  impacts 
are  also  presented  in  table  C-l-'i.  The  costs  of  the  alternatives 
would  be  snlit,  amonr  the  city  of  Council  Bluffs,  the  State  of  Iowa, 
and  the  Federal  Government,  with  the  capital  costs  split  20,  S,  and 
75  percent,  respectively.  Tlie  0f«M  costs,  very  low  in  general, 
woulu  be  incurred  by  the  city  of  Council  Bluffs. 

PLAli  Birr^NCE  TH  AGDOCTATKD  KVALUATION  CRITIPTA 

211.  Important  associated  evaluation  criteria  are  plar:  acceptability 
and  effectiveness.  Dewer  separation  is  the  most  acceptable  alterna- 
tive based  iarp'e''y  on  cost  factors.  Because  of  the  wide  variatiot; 

if.  costs  ar;d  the  lack  of  appreciable  benefits,  it  is  doubtf\jl  that 
the  Environmental  Protection  Arency  would  view  the  other  alterna- 
tives as  beinr  cost-e f fective . 
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212.  Sewer  separation  would  also  serve  multi-purpose  functions. 

The  current  sewer  system  is  sub.lect  to  freouent  cave-ins  and  is 
partially  responsible  for  temporary  street  flooding  and  basement 
back-ups  during  storm  events.  Separation  would  help  eliminate 
these  problems. 

SEPARATF  STORMWATER  RUNOFF 

PLAN  DESCRIPTION 

213.  There  is  one  final  structural,  separate  stormwater  treatment 
alternative  to  evaluate;  upsystem  storage  and  treatment  before 
discharge  to  the  receiving  stream.  The  plan  description  and  evalua- 
tion are  summarized  in  table  C-lU.  The  impacts  for  a do-nothing 
edternative  are  also  given  for  comparision  with  the  treatment 
alternative. 

CONTRIBUTION  TO  PLANNING  03.THCTTVES 

2ll*.  Ths  planning  ob.lective  for  urban  stormwater  runoff  was  to 
provide  enough  pollution  reduction  to  maintain  State  water  quality 
standards  during  the  runoff  event. 

215.  The  impacts  for  the  do-nothing  alternative  on  water  quality 
was  modeled  for  the  Papillion  Creek  system  and  violations  of  the 
water  quality  standards  for  dissolved  oxygen  in  the  lower  reaches 
were  found.  In  addition,  the  tremendously  higher  loads  of  pollut- 
ants such  as  suspended  and  floating  solids,  fecal  coli forms,  and 
other  constituents  are  almost  certain  to  cause  water  quality  viola- 
tions . 

21^").  The  unstream  storage  and  treatment  alternative  with  Iievel  1 
stormwater  treatment  was  found  to  be  capable  of  maintaining  the 
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stream  oxygen  standard  of  5.0  rag/1.  A significant  reduction  in 
other  pollutants  could  also  be  anticipated. 


REIATIONRHIP  TO  THE  FOUR  ACCOUNTS 

217.  National  Economic  Development  (NED).  The  NED  impacts  given 
in  table  C-ll4  are  mainly  the  adverse  impacts  because  it  is  diffi- 
cult to  put  a monetary  value  on  the  beneficial  impacts,  mainly 
improved  water  quality.  The  beneficial  impact  shown  represents 
the  value  of  unemployed  labor  used  to  construct  the  facilities. 

The  value  presented  is  5 percent  of  the  capital  cost  of  the  alter- 
native. The  adverse  impact  is  the  present  worth  cost  to  implement 
the  plan  until  2020.  Since  upsystem  storage  and  treatment  is  the 
only  alternative  left  that  meets  the  planning  objectives,  it  is 
the  NED  plan. 

2l0.  For  additional  pollutant  removal.  Level  2 stormwater  treat- 
ment can  be  added  at  a present  worth  cost  of  $31,300,000.  This 
indicates  that  storage  is  the  major  cost  variable  in  the  alternative. 

219.  Environmental  Quality  (i.Q).  Modeling  of  the  Little  and  Big 
Papillion  Creeks  to  show  the  effects  of  stormwater  and  its  treat- 
ment on  water  quality  indicates  significant  impacts  on  the  dissolved 
oxygen  concentrations  of  the  streams.  The  DO  would  improve  from 
3 mg/1  to  f<  mg/1  on  the  Little  Papillion  Creek  and  from  0 to  6 mg/1 
on  the  Big  Papillion  and  Papillion  Creeks  with  Level  1 stormwater 
treatment.  This  improvement  should  result  in  a greater  diversity 
of  wildlife  associated  with  the  streams. 

220.  The  water  quality  impacts  are  most  noticeable  in  the  lower 
reaches  of  the  Papillion  Creek  system.  Figure  C-Q  shows  the 
effect  of  peak  runoff  pollution  loadings  for  the  1-year  storm. 

Figure  C-10  shows  the  impact  of  the  upstream  storage-treatment 
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alternati/e  for  the  same  storm.  In  both  fic>ures,  river  mile  0 
represen^.s  the  Junction  of  the  Papillion  Creek  with  the  Missouri  River 


221.  The  other  streams  subject  to  urban  runoff  were  not  modeled. 
However,  the  physical  characteristics  of  most  streams  are  similar 
to  Papillion  Creek  and,  therefore,  arc  assumed  to  exhibit  similar 
effects . 

222.  Perhaps  even  more  si f^nif leant  are  t!ie  effects  of  stormwater 
runoff  discharges  from  the  Papillion  Creek  system  on  the  Missouri 
River.  Figure  C-11  shows  the  effects  of  wastewater  effluents  on 
the  river  and  also  the  effects  of  an  untreated  Papillion  Creek 
stormwater  discharge  as  it  enters  and  travels  down  the  Missouri 
River. 

??3.  Figure  C-IP  illustrates  the  combined  effects  of  the  wastewater 
effluents,  a sinrle  discharge  from  the  Omaha  Missouri  River  over- 
flows and  Level  1 stormwater  treatment  of  Papillion  Creek  urban 
runoff  on  the  Missouri  River.  Options  A,  B,  and  C relate  only 
to  the  ^,000  c.f.s.  base  flow  and  C.  temperature  conditions. 
Figure  C-1'’  shows  that  under  hirh  flow,  hip;h  temperature  conditions, 
stormwater  treatment  Level  1 is  quite  effective  in  maintaining 
dissolved  oxyren  standards  in  the  Missouri  River.  At  low  flow, 
high  temperature  conditions,  however,  a minimum  of  Level  2 treat- 
ment would  be  required.  Fortunately,  the  low  flow,  high  tempera- 
ture conditions  are  not  projected  to  occur  until  after  the  year 
?000. 

2?h.  It  cannot  be  determined  what  improvement  will  occur  in  the 
Papillion  Creek  ecosystem  by  implementation  of  the  alternatives. 

The  stream,  because  of  its  physical  and  hydrologic  conditions. 
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does  not  support  a fishery.  hven  after  impj enentation  of  the 
alternative,  the  natural  low  flow,  hif'h  temnerature  conditions  of 
the  stream  would  limit  the  fishery  level.  Improvement  at  the 
Missouri  River  ecosystem  would  result  from  removal  of  the  urban 
runoff  shock-load  condition.  The  extent  of  improvement  cannot 
be  projected  at  this  time. 

225.  Construction  activities  would  have  some  disruptive  effects 
although  most  construction  would  occur  immediately  adjacent  to  the 
streams.  The  storage  basins  could  be  landscaped  and  would  blend 
well  into  open  space  areas. 

226.  The  EO  plan  is  upstream  storage  and  treatment  employing. 

Level  2 treatment.  The  residual  pollutant  loads  indicated  in 
table  C-lk  are  for  Level  1 treatment.  Level  2 treatment  would 
reduce  these  loads  to  about  1,000  and  2,500  tons  of  BOD  and  sus- 
pended solids  annually. 

227.  Social  Well-Being  (SV.’B).  The  RWB  impacts  would  be  an  improve- 
ment in  recreation  potential  and  the  effects  on  income.  Removal 

of  the  runoff  pollutants  could  aid  in  reducing  adverse  esthetic 
conditions  now  found  along  the  stream  and  would  make  recreational 
use  of  the  flood  plain  lands  more  attractive. 

228.  The  costs  to  remove  the  stormwater  pollutants  is  estimated 
to  be  iC.73  ner  month  per  customer  for  Level  1 treatment  of  the 
1-year  storm. 

229.  Regional  Development  (RD).  Tlie  costs  to  implement  the  urban 
stormwater  treatment  plan  would  be  incurred  by  the  local  munici- 
palities, the  States  of  Iowa  and  Nebraska,  and  the  Federal  Government. 
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As  with  the  other  wastewater  plans,  in  Nebraska  the  capital  costs 
would  be  shared  12.5  percent  by  local,  1?.5  percent  by  State,  and 
75  percent  by  Federal  agencies.  In  Iowa,  the  costs  are  ?0  percent 
local,  5 percent  State,  and  75  percent  Federal.  All  O&M  costs 
would  be  paid  for  by  the  local  municipalities. 

PLAN  RESFONSF  TO  ASSOCIATED  F/ALUATIOW  CRITKRIA 

230.  The  most  important  criterion  is  certainty.  Many  people  feel 
that  stormwater  treatment  is  too  costly  to  implement.  Public  Law 
92-500  requires  that  stormwater  treatment  be  accomplished  to  comply 
with  1983  requirements  of  the  law.  This  requirement  appears  to  be 
economically  infeasible  and  changes  in  the  requirements  of  Public 
Law  9?-500  are  being  examined  (See  Federal  Register,  Vol.  UO, 

No.  103,  May  2P,  1975). 

THE  EFFECTS  OF  NON-STRUCTURAL  STORMWATER  ALTERNATIVES 

231.  As  pointed  out  in  the  Wastewater  Plan  Formulation  Annex  of 
this  report,  there  are  some  non-structural  alternatives  that  would 
reduce  the  amount  of  urban  runoff  pollution.  The  following  para- 
graphs contain  a brief  comparison  of  the  structural  and  non-struc- 
tural solutions  for  reducing  stormwater  pollution. 

232.  More  efficient  street  sweeping  can  lower  the  amount  of  storm- 
water pollutants  that  originate  from  streets  (see  Annex  D of  Vol- 
ume V.  The  city  of  Omaha  currently  follows  about  a l5-day  sweep- 
ing frequency.  By  increasing  the  frequency  to  12  days,  the  city 
can  reduce  the  street  pollutant  load  an  additional  30  percent. 
Because  street  pollutants  comprise  20  percent  of  the  overall  urban 
stormwater  pollution,  a 12-day  street-sweeping  frequency  could 
reduce  this  source  of  pollution  by  6 percent. 
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233.  By  routinp;  impervious  area  runoff  over  a pervious  area 
equivalent  in  size  to  the  impervious  area,  storm  runoff  pollution 
from  the  impervious  area  can  be  reduced  by  73  percent  for  low- 
frequency  storms  (see  Annex  D,  Supportinf:  Technical  Reports 
Appendix).  Assuming  that  80  percent  of  the  pollutants  comes  from 
the  impervious  areas  (other  than  streets)  during  the  low-frequency 
storms,  stonn  ninoff  pollution  could  be  reduced  by  58  percent. 

This  reduction  would  decrease  until  it  reached  near  zero  for  a 
major  design  storm  event. 

23!*.  Based  on  the  above  analysis,  stormwater  pollution  could  be 
reduced  by  6I1  percent  (58  plus  6),  by  implementation  of  the  non-struc- 
tural  alternatives.  This  compares  to  HO  percent  BOD  reduction  and 
TO  percent  suspended  solids  removal  with  Level  1 stormwater  treat- 
ment . 

235.  The  non-structural  alternatives  appear  to  be  very  effective 
for  the  low-frequency  storm  events.  The  comparison  may  not  be  very 
good  for  a 1-year  storm  event  and  most  likely  becomes  even  worse 
for  the  higher  frequency  storm  events.  This  should  not  deter  city 
officials  and  developers  from  implementing  these  non-structural 
alternatives  since  they  can  be  effective  in  reducing  the  amount 
of  urban  stormwater  pollutants.  It  is  apparent  that  a combination 
of  non-structural  and  structural  measures  should  be  used  to  con- 
trol urban  runoff. 


EVAI  IIATinn  OF  WFT-WFATHFP  Fl.nw  TRFATMFNT 

236.  The  control  and  abatement  of  pollution  from  combined  sewer 
overflows  and  separate  urban  storm  runoff  are  as  yet  only  roughly 
defined.  The  Environmental  Protection  Agency  discusses  these 
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special  cases  in  its  "Water  Stratej^^  Paper",  Second  Edition,  ^ 

£• 

February  197^’ • The  following  points  developed  in  that  strategy 
paper  are  relevant  to  the  Oraaha-Council  Bluffs  area: 

• Unlike  secondary  treatment  for  treatmerit  plants,  there  is 
not  a generally  recognir^ed  acceptable  level  of  treatment  for 
overflows  anu  stormwater  discharges. 

• Overflows  and  storm  sewers  Wj.ll  not  be  considered  publicly- 
owned  treatment  works  for  the  purpose  of  complying  with  the  efflu- 
ent standards  of  secondary  treatment  for  1977  nor  will  a separate 
iiniform  effluent  standard  be  promulgated  for  them.  Correction 
of  overflow  problems  will  be  defined  in  terms  of  meeting  the 
apnlicable  water  quality  standards  of  1977  and  the  fishable/ 
swimmab]  e standards  of  1971.  "."eeting  water  quality  standards" 
is  itself  a concept  which  will  be  further  defined  in  guidance 
by  EPA . 

• An  additional  consideration  in  exauninlng  the  need  for  correc- 
tion of  wet-weather  flows  results  from  correlating  the  water  use 
to  be  protected  (as  an  example,  swimming),  with  the  season  and 
frequency  of  rainfall.  If  swimming  activities  occur  only  during 
a season  when  there  is  little  or  no  rainfall,  correction  of  wet- 
weather  flows  may  be  unwarranted.  For  most  streams  in  the  study 
area,  the  actual  use  is  probably  not  being  affected  by  wet-weather 
pollutants. 

?37.  Tn  limht  of  the  above  FPA  strategies,  the  wastewater  matiage- 
ment  study  has  considereti  a range  of  storm  events  and  treatmerit 
levels  for  wet-v;eather  flows.  Storm  events  ranged  from  1 to  10 
years;  treatment  levels  rarired  from  1<0  percent  HOP  aiid  70  percent 


f 


C-88 


suspended  solids  removals  to  near  "zero  discharge".  The  effects 
of  do-nothing  and  the  alternatives  were  modeled  using  dissolved 


oxygen  as  the  modeled  parameter.  Based  on  the  modeling,  the 
1-year  design  storm  was  selected  for  all  urban  wet-weather  flows. 
Treatment  levels  were  provided  to  maintain  stream-dissolved  oxygen 
according  to  existing  State  standards. 

233.  The  limitations  of  the  stormwater  analysis  must  be  stated. 
Limitations  are  apparent  in  three  areas:  pollutant  load,  modeling, 

and  ecological  effects. 

239.  The  stormwater  analysis  used  primarily  simulated  data  from 
the  studies  applied  to  specific  land  uses.  The  pollutant  loaa 
values  used  did  not  differentiate  between  old  and  new  urban  areas. 
Analysis  of  the  street  sweepings  (see  Volume  V - Annex  D)  indicates 
a significant  differential  between  old  and  new  urban  areas  pollut- 
ant loads;  the  newer  urban  areas  exhibited  much  lower  pollutant 
loads  than  the  older  areas. 

2i*0.  Modeling  used  in  the  study  does  not  account  for  other  types 
of  organic  and  inorganic  pollutants  in  the  wet-weather  flows.  Mod- 
eling for  most  of  these  other  pollutants  is  not  possible. 

2ltl.  The  DOBAO  model,  which  was  used  for  the  water  quality  impact 
modeling,  is  the  static  type  which  analyzes  a slug  of  water  as  it 
passes  through  the  stream.  The  dissolved  oxyren  at  any  particular 
time  is  based  on  a combination  of  oxyren-consuming  materials, 
rate  of  deoxygenation  of  those  materials,  and  natural  reaeration 
of  the  stream.  Under  storm  conditions  and  stiock  loads,  none  of 
the  above  may  act  in  a static  fashion. 
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?h',\  It  ir.  not,  [)or.f.ible  to  define  true  ecoloriical  impacts  for 
intermittent  shock  loads.  Most  small  streams  in  the  urban  area 
are  physically  incapable  of  supnortinp;  diverse  anuatic  life. 

Urban  pollutants  enterinf^  the  Missouri  River  are  not  readily 
dispersed  but  maintain  a pollutant  flume  for  several  miles  down- 
stream. Tt  is  not  possible  to  determine  whether  this  lack  of 
dispersion  minimizes  or  maximizes  overall  ecological  impacts, 
although  the  U.  S.  Fish  and  Wildlife  Service  has  indicated  that 
localized  aquatic  impacts  would  be  much  more  severe. 

?h3.  While  the  above  limitations  and  uncertainties  are  evident, 
several  valid  conclusions  can  be  made  from  the  wet-weather  flow 
analysis,  lliese  conclusioiiS  are  discussed  below. 

• Treatment  of  combined  sewer  overflows  and  urban  storm  runoff 
is  required  to  maintain  State  water  quality  standards. 

• Retention  of  the  1-year  storm  coupled  with  treatment  will 
maintain  water  quality  standards  for  dissolved  oxygen. 

• It  is  more  cost-effective  to  increase  treatment  levels 
rather  than  storage  capacity.  Relatively  slight  increases  in 
pollutant  removal  results  in  considerable  additional  investment 
when  the  storage  capacity  is  sized  for  larger  than  the  1-year 
storm  event.  Figure  C-1 3 illustrates  this  conclusion. 

• Retention  of  the  1-year  storm  will  enable  capture  of  the 
"first  flush"  o'"  all  storms  and  in  excess  of  9I1  percent  of  the 
total  annual  runoff. 
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Treatment  of  stormwater  near  the  source  provides  flexibility 
for  incorporatinr  non-structural  measures  and  results  in  more  cost- 
effective  solutions. 


Water  Supply 

This  section  presents  the  impact  assessment  and  evaluation 
of  the  water  supply  plans  selected  for  further  consideration. 

Three  regional  water  supply  plans,  alternative  supply  sources, 
water  use  reduction  concepts,  and  the  effects  of  the  alternative 
growth  patterns  on  water  supply  will  be  evaluated  here. 

REGinMAl  WATER  S'lnPI  Y PLANS 

PLAN  DET)CRIPTION 

P^5.  Three  regional  water  supply  plans  and  a do-nothing  alternative 
are  described  and  their  significant  impacts  are  indicated  in  table 
C-I5.  The  plans  sire  subdivided  between  the  non-metropolitan  and 
metropolitan  area.  Plan  IT,  as  originally  formulated,  contained 
an  additional  Platte  River  well  field  near  Valley,  Nebraska.  The 
economic  advantage  of  this  well  field  is  large  enough,  however,  to 
bias  an  equivalent  evaluation  of  all  three  plans.  Therefore,  for 
evaluation  purposes,  all  three  plans  use  a new  Missouri  River  supply 
source  which  is  the  alternative  to  a new  Platte  River  well  field. 

Either  a new  Platte  River  well  field  or  an  additional  Missouri 
River  supply  source  can  be  used  with  all  three  plans.  A compari- 

son  of  the  Platte  River  versus  Missouri  River  sources  was  evaluated  "j 

separately  and  is  discussed  later.  I 
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Surr.ary  Corcrarison  of  Alternative  Water  Surrly  Plans 


2*46.  The  do-nothinp  alternative  represents  the  water  system  that 
will  result  in  the  study  area  in  the  absence  of  water  supply  plans . 
Under  this  alternative,  the  metropolitan  systems  would  continue  to 
expand,  rural  municipalities  would  upgrade  and  expand  their  own 
facilities,  and  rural  residents  would  continue  to  supply  themselves 
on  an  individual  basis. 

2^1.  The  other  three  plans  mainly  test  supply  and  treatment  region- 
alization concepts  directed  primarily  at  providing  service  to  the 
non-metropolitan  areas.  Plan  I features  localized  supply,  treatment, 
and  distribution  systems.  Plan  II  features  one  central  supply 
source  and  treatment  plant  per  non-metropolitan  county  with  the 
urban  plants  serving  some  rural  areas.  Plan  III  features  supply 
and  treatment  plants  serving  more  than  one  county. 

CONTRIBUTIONS  TO  PLANNING  OBJECTIVES 

2U8.  The  planning  ob.lectives  for  the  water  supply  plans  are:  (l) 
to  provide  a reliable  supply  to  all  seven-county  residents  that 
meets  the  19^2  Public  Health  Service  recommendations  and  the  197** 

Safe  Drirking  Water  Act  Standards;  and  (?)  to  provide  adequate 
storage  to  meet  emergency  situations. 

21*9.  The  do-nothing  alternative  contains  the  current  plans  of 
the  Omaha  Metropolitan  Utilities  District  (’'UD)  and  of  Council 
Bluffs.  Implementation  of  these  plans  would  provide  satisfactory 
achievement  of  the  planning  objective  for  the  urban  residents. 

250.  For  the  non-metropnlitan  areas,  very  little  accomplishment 
of  the  planning  objectives  would  be  achieved  under  the  do-nothing 
alternative.  There  are  only  three  water  systems  in  the  study  area 
that  currently  meet  all  the  planning  objectives. 
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251.  The  three  water  supply  plans  provide  comparable  achievement 
of  the  planning  objectives. 

RELATIONSHIP  TO  THE  FOUR  ACCOUWTS 

252.  Each  plan's  contribution  to  the  foixr  accounts  is  displayed 
in  table  C-l(^. 

253.  National  Economic  Development  (NED).  Beneficial  NED  impacts 
include  the  value  of  increased  output  of  goods  and  services,  includ- 
ing water  supply,  fire  insurance,  and  water  softening,  and  the 
value  of  output  from  the  use  of  unemployed  labor  resources  in  con- 
struction. Because  the  market  value  of  municipal  water  supply 

does  not  reflect  the  user's  valuation,  the  economic  value  of  water 
must  be  imputed.  In  this  study,  the  cost  of  the  do-nothing  alter- 
native approximates  the  value  of  water.  The  present  value  of  the 
do-nothing  alternative  is  $396,^00, 000. 

251*.  The  costs  for  the  do-nothing  alternative  were  computed  based 
on  the  following  assumptions.  The  costs  for  the  municipal  water 
supplies  were  based  on  selected  price  data  assuming  that  water  is 
presently  priced  at  the  level  to  recover  all  costs,  capital,  and 
operation  and  maintenance.  The  average  cost  of  a rnu'al  domestic 
well  is  $2,500  as  estimated  by  a local  well-drilling  firm  for  a 
l80-foot  well  in  eastern  Pottawattamie  County.  The  average  cost 
of  operating  a well  was  estimated  at  $50  per  year,  an  approxima- 
tion of  the  cost  of  electricity  to  run  the  well.  It  was  assumed 
that  each  existing  well  must  be  replaced  one  and  one-half  tiroes 
before  2020,  which  is  roughly  equivalent  to  a useful  life  of 
30  years.  Actually,  a domestic  well  would  have  a longer  useful 
life  - in  the  range  of  ^0  to  50  years.  The  shorter  useful  life 
was  used  to  calculate  depreciation  to  make  some  allowance  for 
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the  cost  of  major  repairs.  These  costs  were  distributed  evenly 
over  the  next  ^5  years.  The  costs  used  in  the  metropolitan  area 
are  the  same  as  those  used  in  Plan  1 of  the  alternative  plans, 
assumin«:  that  the  Metropolitan  Utilities  District  and  Council  Bluffs 
implement  their  existing  master  distribution  plans. 

255.  The  value  displayed  for  fire  insurance  is  based  on  the  con- 
cept that  persons  living  outside  the  Omaha-Council  Bluffs  metropol- 
itan area  will  pay  less  for  fire  insurance  if  a regional  water  supply 
plan  providing  a pressurized  water  source  at  each  residence  is  imple- 
mented. Currently,  3**  communities  have  either  inadequate  storage 
or  supply  capabilities  for  emergency  situations.  Rural  residents 
rely  primarily  on  low-yield  wells.  Data  were  collected  concerning 
the  cost  of  fire  insurance  in  different  localities.  It  was  assxjmed 
that  one-half  of  the  rate  differential  between  the  Omaha-Council 
Bluffs  metropolitan  area  and  the  outlying  areas  was  due  to  a lack 
of  a readily  available  pressurized  water  supply.  The  rate  differ- 
ential (adjusted)  was  multiplied  by  the  number  of  residences  in 
the  outlying  areas.  The  result  was  considered  the  estimated  annual 
benefit  for  lower  fire  insurance  premiums. 

Water- softening  benefits  were  included  because  of  the  signif- 
icant lowering  of  hardness  that  would  result  in  the  non-metropolitan 
areas  if  a regional  water  supply  plan  is  implemented.  Using  the 
consultant's  report  as  a data  source,  an  inventory  was  taken  of  all 
towns  using  untreated  hard  water.  Water  that  exceeded  180  mg/1 
was  considered  hard. 

257.  Based  on  discussions  with  local  water-softening  companies, 
it  was  estimated  that  there  is  a JU.Uy  per  month  per  family 
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difference  between  softeninr  the  very  hard  water  in  the  rural  and 
non-metronol itan  areas  and  softeninr  water  in  the  Omaha-Council 
Bluffs  metropolitan  area.  Since  all  of  the  water  supply  plans 
feature  a hardness  equivalent  to  that  currently  supplied  by  the 
two  ma.ior  utilities,  total  water-softening  benefits  were  derived 
by  multinlyinr  the  number  of  non-metropolitan  families  served  by 
a regional  system  by  $U.liT  per  month.  The  present  values  of  these 
benefits  are  included  in  the  NED  account. 

252.  Use  of  unemployed  labor  resources  is  considered  ns  an  addi- 
tion to  the  benefits  resulting  from  a plan.  Only  direct  labor  dur- 
ing construction  is  included.  One-half  of  the  construction  cost 
was  assumed  to  be  direct  labor  costs.  A certain  portion  of  this 
direct  labor  was  assumed  to  consist  of  people  that  would  otherwise 
be  unemployed.  Local  construction  firms  indicated  that  up  to 
TO  percent  of  the  work  force  on  such  Jobs  would  come  from  the 
unemployed  sector.  Because  the  sporadic  nature  of  construction, 
employment  is  likely  to  cause  this  percentage  to  be  inflated,  and 
because  the  National  unemployment  rate  in  the  construction  industry 
is  approximately  13.7  percent,  the  estimated  portion  of  construction 
workers  that  otherwise  would  be  unemployed  was  reduced  to  20  percent. 
The  value  of  output  from  use  of  unemployed  labor  resources  was  calcu- 
lated by  multiplying  the  construction  cost  by  one-half  and  then  by 
?n  percent. 

2^0.  Total  NED  benefits  shown  in  table  C-1^  are  the  sums  of  the 
cost  of  the  do-nothir.p  alternative  arid  1*^  percent  (1/2  X ?0%)  of 
the  construction  cost. 

■ Adverse  NED  impacts  include  the  present  values  of  the  capital, 

• • , ma  . ntenance , and  replacement  costs.  Volume  V - Aniiex  K 
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should  he  consulted  for  the  cost  breakdown  and  phasing  of  the 
expenditures. 

261.  Net  ffED  benefits  are  the  difference  between  the  total  NED 
benefits  and  total  NED  costs.  Benefit-cost  ratios  for  the  four 
alternatives  are: 


Do-Nothing 

l.OT 

Plan  1 

1.01 

Plan  IT 

I.0I4 

Plan  III 

I.0I4 

2^2.  Plan  II  and  Plan  III  have  comparable  benefit-cost  ratios. 

Plan  III  actually  had  a slic^htly  lower  present  worth  value.  The 
institutional  analysis  determined  that  Plan  III  would  probably 
be  infeasible  comnared  to  Plans  I and  II.  Therefore,  Plan  II  is 
selected  as  the  NED  plan. 

261.  Environmental  Quality  (EQ).  There  are  no  known  characteris- 
tics of  any  of  the  alternatives  that  are  likely  to  enhance  environ- 
mental nuality.  It  is  assumed  that  each  alternative  would  be 
implemented  in  a manner  that  would  minimize  degradation  of  environ- 
mental nuality.  Potential  plan  features  that  tend  to  deprade 
environmental  nuality  include  treatment  plants,  pumpinp  stations. 
Pipeline  construction,  stornre  facilities,  and  sludpe  handling 
facilities. 

2^)14.  All  of  the  treatment  facilities  in  Plans  I,  II,  and  III  are 
equipped  with  adequate  water  treatment,  sludge  handling,  and  treat- 
ment facilities  to  avoid  adverse  water  quality  effects. 

2^5.  Use  of  a new  Platte  Piver  supplv  source  could  have  some 
environmental  effects  which  will  be  disoisned  later. 
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266.  Either  Plan  I or  II  constitutes  the  EQ  plan  primarily  because 
the  environmental  effects  are  similar  and  because  Plan  III  has  less 
of  a chance  for  implementation  as  discussed  under  the  NED  account. 

?6T.  Social  Well-Deinp  (SV/B).  Impacts  on  social  well-being  in- 
clude those  associated  with  health,  safety,  and  community  well- 
being, changes  in  real  income,  and  emergency  preparedness. 

268.  Beneficial  SWB  impacts  include  a measure  of  each  plan's 
health  enhancement  potential,  such  as  the  ability  to  meet  the 
Interim  Primary  Drinking  Water  Standards  promulgated  by  the  Envi- 
ronmental Protection  Agency;  adequacy  of  supply,  taste,  and  appear- 
ance, increase  in  real  income  as  a result  of  reduction  in  soap 
use,  and  reduced  corrosiveness  and  staining;  and  improvement  of 
emergency  preparedness  for  fire  protection.  The  SWB  benefits  are 
displayed  in  table  C-I6. 

269.  Plans  I,  II,  and  III  are  designed  to  meet  the  Interim  Primary 
Drinking  Water  Standards.  The  Omaha  and  Council  Bluffs  water  sy- 
stems also  meet  the  standards  in  the  do-nothing  alternative.  These 
standards,  however,  are  not  met  by  1*2  of  the  53  communities  in  the 
area  with  the  do-nothing  alternative. 

270.  Twenty-six  water  systems  lender  the  do-nothing  alternative  do 
not  have  disinfection  capabilities,  thereby  allowing  risk  of  contam- 
ination either  of  the  supply  source  or  within  the  distribution 
systems.  In  addition,  all  individual  water  we!lls  supplying  rural 
residents  do  not  have  disinfection  capability.  Plans  I,  II,  and 

III  feature  adequate  disinfection  capability  to  avert  health  hazards. 
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271.  The  available  supply  of  water  for  the  study  period  for  both 
Omaha  and  Council  Bluffs  water  systems  is  adequate  in  the  do-nothing 
alternative;  however,  15  of  the  53  communities  in  the  area  were 
.fudged  to  have  inadequate  supplies  with  the  do-nothing  alternative. 
Supply  is  adequate  through  year  2020  with  Plans  I,  II,  and  III. 

272.  A slight  increase  in  real  income  would  result  from  Plans  I, 

II,  and  III  in  the  rural  areas  because  of  a decrease  in  use  of 
soap,  reduction  in  corrosiveness,  and  reduction  in  staining  of 
water  fixtures,  utensils,  and  clothing. 

273.  An  increase  in  emergency  preparedness  attributable  to  increased 
water  storage  capacities  would  result  in  improved  fire  protection 

in  Plans  I,  II,  and  III.  Thirty-four  communities  under  the  do- 
nothing  alternative  lack  either  the  supply  capability  or  storage 
capability  or  both,  for  emergency  situations. 

27*‘.  Adverse  SWB  impacts  include  deterioration  of  safety  against 
sabotage  by  centralir.ation  of  facilities,  reduction  in  real  income 
of  individuals  caused  by  the  cost  of  the  plan,  and  reduction  of 
the  ability  to  respond  to  emergency  situations  because  of  the 
increased  use  of  energy  and  chemical  resources. 

275.  Although  table  C-l(-  indicates  a significant  difference  in  the 
number  of  treatment  plants  associated  with  each  concept,  over 
85  percent  of  the  population  would  be  served  by  the  four  ma,1or 
metropolitan  plants  in  all  plans.  Therefore,  the  number  of  citi- 
zens that  would  be  affected  by  sabotage  of  the  facilities  is  rela- 
tively equal  under  all  nlans. 
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276.  Average  monthly  cost  per  family  was  obtained  by  dividing  the  ^ 

estimated  amortized  capital  cost,  and  operation  and  maintenance  | 

cost  for  the  year  2020  by  the  number  of  families  projected  for 

the  year  1995  in  Growth  Concept  A.  Since  the  costs  are  average 
annual  equivalent,  the  use  of  1995  customers  represents  a near 
average  cost  over  the  planning  period.  The  amortized  capital  costs 
used  in  this  analysis  were  reduced  from  the  total  capital  costs  by 
a figure  representing  a $1,000  initial  hookup  fee  for  rural  resi- 
dents in  Plans  I,  II,  and  III. 

277.  The  monthly  costs  shown  in  table  C-l6  are  indicative  of  the 
magnitude  of  actual  billings  that  would  occur  under  each  plan. 

They  do  not,  howevever,  reoresent  a rate  schedule,  the  design  of 
which  is  beyond  the  scope  of  this  study. 

278.  While  the  average  monthly  cost  per  family  in  the  urban  area  1 

only  varies  from  $5.30  to  $5.*^0  for  the  alternatives,  costs  per  ] 

family  in  the  non-SMGA  counties  of  the  region  vary  from  $6.70  to  j 

$10.90  per  month  for  the  do-nothing  alternative  and  from  $20.00  to  j 

$28.55  per  month  for  the  other  alternatives.  The  average  monthly 

i 

cost  per  family  is  also  shown  in  table  C-l6  as  a percentage  of  the  : 

mean  1970  family  income.  Approximately  0.5  to  0.6  percent  of  the 

mean  family  income  is  required  to  finance  all  alternatives  for  the  j 

urban  areas.  In  the  nonurban  counties,  this  value  is  higher  and  j 

varies  from  0.9  percent  for  Washington  County  to  l.l^  percent  for  ' 

Harrison  County  for  the  do-nothing  alternative  and  is  much  higher 

in  the  rural  counties,  varying  from  2.6  percent  for  Plan  II  in  ^ 

.1 

Washington  to  3.1  percent  for  Plan  I in  Mills  County. 

279.  Approximately  6.8  percent  of  the  families  in  the  GMGA  had 
incomes  below  the  poverty  level  in  1^70.  Families  with  incomes 
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below  the  poverty  level  in  the  rest  of  the  ref'ion  varied  from 
8. It  percent  in  Washington  County  to  11.7  percent  in  Harrison  County. 
The  avera^^e  monthly  cost  per  family  is  shown  in  table  C-l6  as  a 
percent  of  the  mean  family  poverty  income.  Approximately  3.3  per- 
cent of  the  mean  income  of  poverty  feimilies  is  required  to  finance 

all  alternatives  in  the  urban  area.  In  the  nonurban  area,  it. 7 

to  6.0  percent  of  the  income  of  the  poverty  families  would  be 
required  to  finance  the  do-nothinf^  alternative  and  from  13.3  to 
19.6  percent  would  be  required  to  finance  the  other  alternative 
plans.  Actual  costs  to  poverty  families  are  likely  to  be  less 
because  water  supply  billinps  are  generally  based  on  use,  and  water 
use  varies  directly  with  income.  It  should  be  emphasized  that  the 
discussion  above  is  based  on  an  estimated  cost  per  feunily,  not  on 
an  average  monthly  billing  per  family.  An  average  monthly  billing 

per  family  would  depend  on  water  pricing  policies.  Such  a policy 

could  be  designed  to  alleviate  economic  hardship  on  low-income 
groups . 


280.  Adverse  effects  on  emergency  preparedness  include  the  increased 
usage  of  chemicals  and  energy  requirements.  Chemical  requirements 
are  displayed  in  table  C-l6  in  increments  of  $1,000  per  year. 

Plan  IT  is  least  chemical-consumptive  and  Plan  I is  most  chemical- 
consumptive.  There  is,  however,  not  a significant  difference  in 
the  amount  of  chemicals  consumed  in  any  of  the  alternatives,  includ- 
ing the  do-nothing  alternative.  Energy  requirements  vnry  from 
l6U,000  megawatts  annually  for  the  do-nothing  alternative  to  171,000 
megawatts  annually  for  Plan  IT.  Based  on  the  above,  chemical  and 
energy  usages  are  not  significant  plan  decision  variables. 
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?8l.  Regional  Development  (HD).  Impacts  on  replotml  development 
are  associated  with  regional  income,  population  distribution, 
and  economic  base  and  stability. 

28?.  Income  impacts  are  represented  by  the  incidence  of  the  NED 
benefits  and  costs  amon^  entities  within  the  region.  Total  benefits 
and  costs  for  each  alternative  were  allocated  among  entities  by 
adding  the  separable  costs  and  a share  of  the  Joint  costs  for 
shared  systems.  Joint  costs  include  both  capital  and  O&M  costs. 

Each  entity's  share  of  the  Joint  capital  cost  was  allocated  on  the 
basis  of  maximum  daily  demand.  Operation  and  maintenance  costs 
were  allocated  on  the  basis  of  average  daily  demand.  Water  supply 
beneficial  impacts  for  each  alternative  shown  in  table  C-16  are 
the  costs  of  the  do-nothing  alternative.  Unemployment  benefits 
are  the  difference  between  the  unemployment  benefits  for  the  do- 
nothing  alternative  and  each  alternative  plan.  Unemployment  bene- 
fits were  assumed  to  accrue  to  the  SMSA.  Therefore,  net  regional 
income  effects  shown  in  table  C-I8  represent  the  difference  between 
each  alternative  plan  and  the  do-nothing  alternative. 

283.  Implementation  of  any  one  of  the  three  alternative  plans 
would  result  in  positive  income  effects  for  the  urban  portions  of 
the  study  region  and  negative  income  effects  in  the  small  communi- 
ties and  rural  areas.  Thus  the  cost  of  the  alternative  plans  bear 
heavily  on  the  lower-income  areas  of  the  region.  This  effect  is 
due  primarily  to  the  prevailing  lover  incomes  in  the  non-metropoli- 
tan areas  which  are  also  the  areas  requiring  the  largest  water 
supply  investment.  This  represents  an  undesirable  redistribution 
of  income  which  could  be  offset  by  basing  the  allocation  procedure 
on  something  other  than  use  which,  in  effect,  would  be  a subsidy 
from  the  urban  to  the  rura]  areas  and  small  communities.  The 
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undesirable  redistribution  of  income  could  also  be  offset  by  direct 
Federal  assistance  in  developing  the  rural  water  systems  possible 
under  grants  or  low-interest  loans  from  the  Farmers  Home  Adminis- 
tration. 

28U.  Population  distribution  may  be  affected  by  implementation  of 
particular  water  supply  alternatives.  The  do-nothing  alternative 
would  limit  the  quantity  and  quality  of  water  supplies  outside  the 
existing  metropolitan  water  service  area.  This,  in  turn,  would 
tend  to  promote  redevelopment  of  older  areas  and  higher-density 
growth  on  the  urban  fringes.  This  type  of  growth  characterizes 
Alternative  Growth  Concept  C. 

285.  Alternative  Water  Supply  Plans  I,  II,  and  III  would  provide 
adequate  quantities  of  high  quality  water  to  the  entire  region. 

This  would  tend  to  promote  continued  low -density  urban  sprawl , and 
the  possibility  of  the  development  of  satellite  cities.  These 
growth  cliaracteristics  are  consistent  with  Alternative  Growth 
Concepts  A,  B,  and  D,  depending  on  the  controls  exerted  on  growth. 
Lack  of  control  on  growth  would  result  in  Growth  Concepts  A and  I) 
while  controlled  growth  could  lead  to  Growth  Concept  B.  Impacts 
would  occur  on  the  regional  economic  base  and  stability.  Slight 
decreases  in  cropland  may  result  from  Water  Supply  Plans  I,  II, 
and  III  because  of  influences  on  the  land-consuming  growth  alterna- 
tives. Livestock  production  may  increase  if  Plan  I,  II,  or  III 
is  implemented  because  of  improved  water  quality  and  quantity 
dependability.  Agribusiness,  as  a proportion  of  the  total  economic 
base  of  the  region,  may  increase  with  Plans  I,  II,  and  III  because 
the  regional  supply  plans  wo\ild  promote  business  in  the  rural  com- 
munities and  these  communities  tend  to  attract  agribusiness. 


C-108 


2fi6.  From  19fi0  to  19T0  the  rural  areas  exhibited  a population 
shift  to  urban  areas.  It  is  not  known  whether  this  shift  will 
continue  throuj^h  the  1970' s.  At  any  rate,  a hip-h  quality,  depend- 
able water  supply  would  aid  in  stabilizing  population  and  economic 
activity  in  the  rural  areas. 


PLAIJ  RESPOTIGE  TO  ASSOCIATED  E'/ALUATION  CRITERIA 


287.  The  two  most  important  associated  criteria  are  the  plan's 
acceptability  and  certainty.  Portions  of  Cass  County  and  Washing- 
ton County  have  found  the  do-nothing  alternative  unacceptable  and 
are  taking  measures  to  implement  localized  rural  water  systems. 
Other  areas  appear  to  accept  the  do-nothing  alternative  until  a 
crisis  situation  develops. 


288.  Each  county,  with  the  exception  of  Douglas  and  Sarpy  Counties, 
has  a county  water  plan  to  avert  such  crisis  situations.  Plan  I is 
based  on  the  existing  county  plans.  The  main  attribute  of  Plan  I 
is  that  it  is  composed  of  multiple  rural  water  systems.  This  attri- 
bute, while  expensive,  allows  relatively  localized  areas  to  act 
independently  on  their  water  supply  needs  rather  than  requiring  an 
entire  county  to  act  simultaneously.  Areas  without  a water  supply 
crisis  see  little  benefit  in  Joining  a system  that  will  reduce 
their  real  income,  therefore,  presenting  an  obstacle  to  countywide 
action . 


289.  For  the  above  reasons.  Plan  I is  probably  the  most  acceptable 
and  implementable  plan. 


290.  The  second  criterion  is  certainty.  While  Plan  I is  more 
acceptable,  there  exists  uncertainty  regarding  the  ability  of  some 
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of  the  local  aquifers  to  consistently  produce  the  desired  water 
quantity.  Exploratory  well  drilling  would  be  required  before 
this  uncertainty  could  be  removed. 

?91.  Plan  II  and  Plan  HI,  on  the  other  hand,  feature  supply 
centralization  to  the  most  reliable  source  which  in  most  instances 
is  the  Missouri  River.  Even  with  projected  surface  flow  depletions, 
either  the  Missouri  River  surface  flow  or  ground  waters  have  more 
than  adequate  capability  to  meet  water  supply  demands  beyond  the 
planning  horizon.  Plan  II  or  Plan  III  must  be  considered  the 
more  certain  plans  at  least  where  supply  adequacy  is  concerned. 

MJFPnATIVE  ^^ETRHPni  HA'I  SUPPLY  SnURCES 

292.  A major  economic  consideration  in  metropolitan  Omsiha  water 
supply  plans  is  the  location  of  a third  major  source  to  supplement 
the  existing  two  major  supply  and  treatment  facilities.  The  third 
source  must  be  developed  in  the  early  1990's. 

293.  Alternative  locations  of  the  new  source  are  on  the  Missouri 
River  south  of  Omaha  and  on  the  Platte  River  west  of  Omaha.  These 
locations  were  evaluated  in  detail  in  the  MUD  Master  Plan  and  the 
Platte  River  west  site  was  recommended.  Increased  supply  and  treat- 
ment capacity  in  the  area  of  f4UD's  Florence  treatment  plant  to 

meet  water  needs  to  2020  was  a third  alternative.  This  third 
alternative  was  found  not  to  be  cost-effective  when  compared  to 
the  Missouri  River  south  site.  This  was  due  primarily  to  the 
increase  in  transmission  facility  costs  which  would  range  from 

•t«, 750, 000  to  .713,660,000. 
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29^.  Cost  differentials  between  Missouri  River  south  and  Platte 
River  went  source  locations  are  summarized  on  an  annual  basis  in 
table  C-IT. 

295.  Of  major  economic  concern  are  increased  chemical,  primary 
pumping,  and  secondary  pumping  costs  associated  with  the  Missouri 
River  south  site  versus  the  Platte  River  west  site.  Chemical  costs 
savings  reflect  the  generally  more  desirable  quality  of  Platte 
River  valley  ground  water  versus  either  Missouri  River  surface 
water  or  Missouri  River  valley  ground  water.  A higher  treatment 
plant  ground  elevation  and  more  direct  route  to  developing  usage 
centers  are  responsible  for  the  pwnping  cost  savings.  Power  and 
fuel  costs  for  pumping  are  reduced  and  less  booster  station  capa- 
city is  required. 

296.  The  present  value  of  water  supply  savings  if  the  Platte 
River  west  site  is  developed  amounts  to  $U, 600,000. 

297.  Four  additional  factors  are  important  in  evaluating  the  Platte 
River  west  site.  These  are  source  availability  and  reliability, 
highest  and  best  use  of  the  water,  the  impacts  of  the  well  field 

on  surface  flows,  and  urban  growth  implications. 

298.  Surface  flows  provide  direct  recharge  of  ground  waters  along 
the  Platte  River.  The  Platte  River  west  well  field  would  tap  an 
aquifer  estimated  to  be  able  to  produce  115  mgd  for  6l  days  at  zero 
flow  conditions  in  the  Platte  River.  Current  plans  call  for  an 
initial  50  mgd  Platte  River  west  facility  by  1993  with  a 50  mgd 
increase  by  200lt.  Average  daily  treatment  by  2020  is  projected 

at  7h  mgd  under  Growth  Concept  A. 
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29^.  Tvo  existinr:  raa.ior  well  fields  are  located  downstream  of  the 
proposed  site.  These  are  the  city  of  Lincoln's  well  field  and  the 
existing  Omaha-MtJD  well  field.  Lincoln's  well  field  is  capable 
of  producing  130  mgd  (year  2000  demand)  for  19  days  without  surface 
recharge.  MUD's  current  well  field  requires  continual  surface 
recharge  to  produce  its  projected  capacity  of  80  mgd.  During  the 
197^  drought  year,  this  well  field  had  difficulty  producing  60  mgd. 
Thus  both  existing  downstream  well  fields  are  critically  dependent 
on  surface  flows. 


300.  The  Platte  River  Basin  Level  "B"  Study  has  projected  low 
flows  for  the  river  and  discusses  two  alternative  levels  of  irri- 
gation development  in  the  basin.  The  Beta  Plan  represents  a maxi- 
mum irrigation  development  while  the  Alpha  Plan  represents  a mini- 
mum irrigation  development.  Under  the  Beta  Plan,  there  is  a high 
probability  that  extremely  low  flows  (less  than  100  c.f.s.)  would 
occur  near  the  Platte  River  west  well  field  in  l8  months  out  of 
l8  years. 
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301.  The  Platte  Level  "B"  Study  shows  that  the  river  near  the 
proposed  well  field  could  be  dry  about  1.5  percent  of  the  time 
under  the  Alpha  Plan  and  1*  percent  of  the  time  under  the  Beta  Plan. 
Under  the  Beta  Plan,  the  river  could  be  dry  up  to  5 consecutive 
months  in  extremely  dry  years.  Thin  most  severe  case  would  not 
be  in  full  effect  until  2020. 


302.  The  effect  of  well  field  pumping  on  the  Platte  River  flow 
was  also  investigated  as  part  of  the  Platte  Level  "B"  Study.  In 
the  case  of  the  proposed  Platte  River  west  site,  98  percent  of 
the  withdrawal  will  come  directly  from  the  Pl-atte  River  after  an 
initial  pumping  period  of  1.^.0  years.  This  means  that  for  each 
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100  mgd  of  well  field  withdrawal,  63  c.f.s.  will  be  removed  from 
the  Platte  River  surface  flow.  This  effect  could  seriously  dimin- 
ish the  already  projected  low  flows,  greatly  affect  the  Platte 
River  ecosystem,  and  adversely  affect  the  downstream  well  fields. 

303.  Both  the  Fish  and  Wildlife  Task  Force  for  the  Platte  liCvel  "B" 
Study  and  the  LI.  S.  Fish  and  Wildlife  Service  have  recommended 
maintenance  of  at  least  the  average  monthly  flow  that  is  exceeded 
6o  percent  of  the  time  over  a period  of  years.  The  flows  estab- 
lished are  listed  in  table  C-l8. 

30^4.  When  flows  are  higher  than  the  minimum  flows  listed,  water 
could  be  extracted  from  the  Platte.  If  the  flows  are  naturally 
less  than  the  above  amounts,  then  the  natural  flow  is  recommended. 
Currently,  the  surface  flows  past  the  well  field  are  more  than 
560  c.f.s.  99  percent  of  the  time.  If  the  minimum  flows  indicated 
in  table  C-I8  are  established  and  enforced,  the  Platte  well  field 
will  have  minimum  effect  on  the  surface  flows  of  the  river  and 
hence  also  on  the  two  existing  downstreajn  well  fields.  If  the 
minimum  flows  are  not  adhered  to,  a new  Platte  well  field  for  Omaha 
will  further  compound  a possible  problem. 

305.  The  U.  S.  Fish  and  Wildlife  Service  has  recommended  that  the 
Missouri  River  south  site  be  selected  over  the  Platte  River  west 
site.  That  agency,  in  addition  to  noting  pronounced  ecological 
effects,  states  that  reduced  flows  would  enhance  the  invasion  of 
trees  and  other  woody  vegetation  in  the  streambed.  This  would 
have  the  effect  of  reducing  the  stream  channel  capacity,  thereby 
conveying  high  flows  and  increasing  flooding. 
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Table  C-lB 


306.  Based  on  the  above  discussion,  controls  on  Platte  River  water 
development  are  necessary  to  prevent  adverse  environmental  condi- 
tions. Priorities  on  use  of  Platte  River  water  must  be  set. 

307.  To  determine  the  value  of  Platte  River  water  for  municipal 
find  industrial  use  versus  a^'ricultural  use,  an  economic  analysis 
was  performed  to  determine  the  present  worth  of  each  use. 

30fi.  The  1975  present  value  of  savings  to  MUD  customers  if  the 
Platte  River  west  site  is  developed  rather  than  the  Missouri  River 
south  site  (ground  water),  is  $U00,600 ,000.  After  making  certain 
assmnptions , it  was  estimated  that  the  present  vfilue  of  profits 
foregone  by  irrigators  if  they  are  denied  the  use  of  irrigation 
water  from  Platte  River  sources  is  $b00,000.  The  following  assump- 
tions were  made  in  arriving  at  the  figure  of  $k00,000: 

A 70-day  irrigation  season.  With  the  Platte  River  west  aver- 
age daily  treatment  of  50  mgd,  this  results  in  3,500  million  gallons 
of  water  not  available  for  irrigation. 

• Corn  was  the  irrigated  crop. 

• Dryland  corn  yields  6‘t.5  bushels  per  acre. 

• Irrigated  corn  yields  125  bus-hels  per  acre. 

• The  cost  per  acre  for  center  pivot  irrigation  would  be  $71  .*<6 
(made  un  of  both  fixed  and  variable  costs). 

• A 12-inch  application  rate  was  assuiued. 

• The  '^rice  of  corn  would  be  $1.61^  per  bushel. 


C-116 


30^.  In  order  for  the  value  of  the  lost  irrigation  opportunity 
to  equal  the  cost  savinr^s  to  f^D  customers  in  developing  the  Platte 
River  west  site  rather  than  the  Missouri  River  south  (ground)  site, 
the  value  of  corn  must  be  $l4.8l4  per  bushel.  The  present  value  of 
corn  is  $P.T5  per  bushel. 

310.  There  is  concern  among  the  public  that  the  Platte  River  west 
supply  source  and  transmission  main  would  be  an  inducement  to 
further  westward  urban  sprawl  of  Omaha.  This  problem  could  be 
remedied  by  restricting  connections  to  the  transmission  line. 

311.  In  summary,  the  Platte  River  west  supply  source  would  be: 

• Economically  advantageous  to  development. 

• Reliable  if  surface  flows  recommended  by  the  Fish  and  Wild- 
life TasK  Force  for  the  Platte  Level  "B"  Study  and  the  U.  S.  Fish 
and  Wildlife  Service  are  maintained;  questionable  reliability  if 
they  Eore  not. 

• Not  a cause  of  adverse  environmental  problem  by  itself  unless 
flows  reach  critical  low  levels. 

• Not  a cause  of  urban  sprawl  if  restrictions  are  provided  in 
transmission  line  connections. 

31?.  Based  on  the  above,  development  of  the  Platte  River  well  field 
was  labeled  the  NED  plan  and  development  of  the  Missouri  River 
alternative  was  labeled  the  F.O  plan. 


WATER  USE  REnnrTION  rONCEPTS 

313.  Water  use  reduction  was  not  integrated  into  the  design  of 
the  plans  but  was  included  as  an  option  for  local  decision  makers 
because  of  significant  cost  savings.  The  main  reduction  concepts 
evaluated  are  the  use  of  water-conserving  fixtures  and  appliances 
in  all  new  housing  units. 

WATER  SUPPLY  GAVINGS 

31**.  Annual  operation  and  maintenance  cost  savings  for  water  supply 
due  to  water  use  reduction  are  nroportional  to  the  reduction  in 
average  daily  usage.  Annual  savings  in  total  O&M,  power,  and 
chemicals  for  Omaha  and  Council  Bluffs  are  depicted  in  figure  C-lU. 
The  use  of  three  ma.ior  water-conserving  fixtures  results  in  a 
31  percent  reduction  of  in-house  use.  The  three  water-saving  fix- 
tures are  water-saving  toilets,  flow-reduction  shower  heads,  and 
water-saving  washing  machines.  This  reduction  in  use  results  in 
a )*-percent  savings  in  O&M  costs  or  approximately  $300,000  per 
year  by  20P0. 

315.  Capital  costs  are  proportional  to  peak-day  and  peak-hour 
demands.  Present  worth  capital  savings,  resulting  from  100-percent 
use  of  water-conserving  fixtures,  would  be  $2,900,000.  Similar 
percent  reductions  are  realized  with  the  other  growth  concepts. 

WASTEWATER  TREATMENT  SAVINGS 

31*^.  Assuming  an  80  percent  residential  in-house  water  usage,  the 
31-nercent  water  supnly  decrease  would  become  a 39-percent  waste- 
water  flow  reduction  for  in-house  usage.  The  effects  of  this  reduc- 
tion are  an  estimated  l^j-nercent  flow  decrease  at  the  Missouri  River 
plant,  a 19-percent  decrease  at  the  Mosn\iito  Creek  plant,  and  a 


C-118 


TOTAL  O&M 


POWER  ONLY 


CHEMICAL  ONLY 


1985  1990  1995  2000  2005  2010  2015  2020 

YEAR 

LEGEND 

PRESENT  TREND  CONSUMPTION 
REDUCED  CONSUMPTION  LEVELS  DUE  TO 
FLOW  REDUCTION 

APPI  lAKlPPQ  A nP\/IPPQ  METROPOLITAN  OMAHA,  NEBRASKA 

APPLIANObS  & DbVICES  COUNCIL  BLUFFS,  IOWA 

EFFECT  OF  REDUCED 

WATER  CONSUMPTION 

us  AIVMY  INGINriR  DISTRICT,  OMAHA 
CORPS  or  tNGINCCRS  OMAHA,  NIRRAVUL 
JUNF  IS75 

VOLUME  VII  FIGURE  C-14 


36-percent  decrease  in  flow  at  the  Papillion  Creek  plant.  The 
net  decrease  at  each  plant  is  dependent  upon  the  percentage  of 
residential  flow  to  that  plant. 

31T.  If  all  the  residents  of  the  Papillion  Creek  service  area 
were  to  use  the  water-conserving  fixtures,  a capital  cost  reduction 
of  9 percent  and  an  operation  and  maintenance  cost  reduction  of 
13  percent  would  be  realized.  An  analysis  of  the  minor  urban  facil- 
ities indicated  savings  of  13  percent  and  lU  percent  for  capital 
and  operation  and  maintenance,  respectively.  Treatment  plant  com- 
ponents that  are  sized  on  organic  loadings  are  affected  very  little 
by  wastewater  flow  reduction. 

318.  For  the  Papillion  Creek  plant,  the  flow  reduction  wo\ild 
amount  to  a present  worth  cost  reduction  of  about  $7,000,000. 

ALTFRN/'TIVF  r.onwTH  mNrFPTS 

319.  The  alternative  growth  concepts  affect  future  water  supply 
reouirements  in  two  ways.  First,  areas  of  residential,  industrial, 
and  commercial  development  differ  among  the  four  concepts,  thus 
altering  water  demand  centers.  Second,  density  of  development 
varies,  thereby  changing  the  quantity  of  water  required  by  water 
users. 

320.  Constrained  growth  futures  could  result  in  lower  water  supply 
costs.  Lesser  sprawl  in  Growth  Concepts  B and  C generally  would 
lower  all  system  comoonent  costs.  If  Platte  River  water  availability 
dictates  that  a second  Missouri  River  source  is  required,  the 
constrained  growth  concents  would  be  less  affected  than  would 
westward  sprawl  concepts  as  indicated  in  table  C-19. 
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Table  C-19 

Alternative  Growth  Concept  Cost  Difference 
Platte  West  vs.  Missouri  River  South  (1995) 
($1,000) 

Growth  Concept 

A B C D 

Annual  Savings  750  UOO  U20  675 


321.  Constrained  growth  would  also  reduce  water  consumption  and 
enhance  costs.  The  use  reduction  would  result  principally  from 
reduced  lawr.  irrigation.  Table  C-20  summarizes  housing  density 
effect  on  average-day  consumption,  and  maximum-day  and  maximxim- 
hour  load  factors  for  residential  Eind  general  commercial  new  growth 
based  on  1995  population  estimates. 


Table  C-20 

Change  in  Current  Design  Factors  Due  to  Housing  Density 


Factor 

(Percent  change  from  MUD  Pro.lections ) 


Growth  Concept 

Average  Day 
Usage 

Maximum  Day 
Load  Factor 

Maximum  Hoxir 
Load  Factor 

A 

+0.7 

+ 3.2 

+3. 6 

B 

-3.2 

-6.1 

-7.3 

C 

-14.8 

-8.9 

-10. 

D 

+0.T 

-1.2 

+1.6 

322.  The  four  growth  patterns  also  affect  the  requirement  for 
expansion  of  the  distribution  system.  The  present  worth  costs 
for  the  four  alternative  metropolitan  area  distribution  plans 
are  presented  in  table  C-21  in  order  to  indicate  the  water  supply 
savings  which  could  be  realized  under  Growth  Concepts  B or  C.. 
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T'lMo  '’-i'l 

f'etropoH t'in  I'rf'sont  V^ortii  Cnmpn.rinon 
Of  Alternative  Hi r.tribution  Plans  ** 

{■""I  ,noo,non) 

Plan  Cost 

3i+0.0? 

3^9.51 
303.0? 

333  .Olj 

* Concert  !i  iricludcs  t'".e  differential  nresent 
worth  costs  due  to  Increased  copulation 
’rovrth  for  the  minor  urban  areas. 


A 

B 


Table  ^-?? 

Averar:e  ’-ionthly  Water  Billinp’  (.t) 


Plan  I Plan  IT  Plan  TTT 


County 

Concept  AGO 

B 

ACD 

B 

ACD 

B 

Vi'ashinrton 

22.93 

ii.c:' 

,'o . no 

10.90 

21.00 

13.00 

Harrison 

PP.^5 

2i*.T5 

10.75 

2^4.75 

10.C5 

Pottav7attar.ie 

P2.^''^ 

?0 . r 0 

25.25 

»~<r:  '^r 

t > . « 

nrz  oc 

r.  J • . ^ 

nr;  Ofj 

i'ills 

2°.  35 

*'  r-r. 

pC.m 

O 

o 

c 

27.30 

po.to 

3?3.  Savirxirs  to  rural  users  are  reali/e.i  j r ('rowth  Concept  B. 

The  increase  in  population  in  Washinf^ton,  Harrison,  and  Mills 
Counties  resTilts  in  lower  average  monthly  billim^s  to  the  users 
in  those  counties.  The  average  monthly  billinrs,  based  on  1995 
pop\ilation  projections,  are  contained  in  table  C-2?.  Table  C-22 
indicates  that  for  water  supply  purposes  population  dispersion  is 
cost-effective . 


Flood  Control 


32^,  Flood  control  alternatives  are  aopropriate  for  three  flood 
hazard  areas  in  the  study  ref'ion.  These  areas  are  the  Indian  Creek, 
the  Missouri  River  south  of  Omaha,  and  the  Papillion  Creek  system. 

INHIAN  CPFEK  AT  COHNfR  RUIFF.S,  IOWA 

PLAN  DEnCRTPTTON 

325.  Three  final  alternatives  were  retained  for  final  evaluation. 
These  are  one  lar^e  dam,  a system  of  four  small  dams,  and  adoption 
of  flood  plain  rerulations  consistent  with  the  flood  insurance  pro- 
Rram.  The  lar^e  dam  alternative  is  similar  to  the  Indian  Creek 
Dam  and  Reservoir  Project  which  was  deauthorized  in  1973  due  to 
the  inability  of  the  city  of  Council  Bluffs  to  provide  the  neces- 
sary assurances  of  local  cooneration . A more  detailed  description 
of  the  three  alternatives  is  contained  in  Volume  III  - Annex  D 
Flood  Control. 
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COnTRIHUTIONS  TO  PM.’JNIMO  OBJECTIVES 

3^(>.  The  planninp;  oblectiven  for  this  area  are: 


• To  minimize  damages  caused  by  floods; 

• To  reduce  the  current  deficit  in  outdoor  recreation 
opportunities;  and 

• To  improve  water  quality, 

3?7.  The  structural  alternatives  considered  would  achieve  sub- 
stantial flood  damage  reduction.  The  flood  plain  management  plan, 
with  assumed  long-ranr-e  flood  proofing,  would  provide  a damage 
reduction  of  only  1?  percent  over  the  100-year  economic  life.  The 
relative  efficiency  of  the  alternatives  in  meeting  the  flood  con- 
trol ob.lective  is  shown  in  table  C-23. 

3?B.  The  primary  contribution  of  each  alternative  to  the  recrea- 
tion potential  of  the  area  is  considered  to  be  the  amount  of  open 
space  preserved  or  made  available  for  outdoor  recreation.  Cost 
estimates  were  based  on  dry  dams  with  flood  control  benefits  only. 
The  large  dam  and  the  U-dam  system  would  each  provide  more  than 
900  acres  of  onen  space.  The  flood  plain  management  alternative 
does  not  create  significant  outdoor  recreation  opportunities.  The 
relative  nerformance  of  these  alternatives  can  be  seen  in  table 
C-?3. 


32Q.  The  dam  alternatives  would  produce  a mi-ior  improvement  in 
downstream  water  quality  by  reducing  sediment  loads.  The  effects 
%fould  be  minor  compared  to  the  ef fectivene.'s  of  the  nearly  com- 
pleted Soil  Conservation  Service  watershed  program.  In  addition, 
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the  low  flow  of  Indian  Creek  (?0  year  averar.e  of  1.6?  c.f.s.) 
limits  its  value  as  an  aquatic  resource. 

RELTAIONSHIP  TO  THK  FOUP  ACCOUNTS 

330.  Each  alternative's  relationship  to  the  four  accounts  is  dis- 
played on  table  C-?h, 

331.  National  Economic  Development  (NED).  Beneficial  NED  effects 
are  the:  (l)  value  of  increased  output  of  Roods  and  services  result- 
ing from  reduced  flood  damages;  and  (2)  value  of  output  from  the 
use  of  unemployed  labor  in  construction. 

332.  National  efficiency  is  increased  through  the  use  of  labor  in 
construction  which  would  otherwise  be  unemployed.  Labor  was 
assumed  to  account  for  one-half  of  the  project  costs.  It  was  also 
assumed  that  20  percent  of  the  labor  costs  would  ro  to  the  unemployed. 
This  figure  derived  the  payroll  to  unemployed  labor  resources  in 
construction  of  the  project. 

333.  Adverse  effects  in  the  NED  account  include  the  total  annual 
cost . 

33**.  Net  N?D  benefits  are  the  total  monetary  benefits  minus  the 
total  monetary  costs.  All  benefit  and  cost  fiRures  displayed  in 
table  C-?lt  were  discounted  at  an  interest  rate  of  6 1/8  percent 
and  a 100-year  economic  life. 

335.  From  table  C-2)t,  it  can  be  seen  that  the  U-dam  system  pro- 
vides the  maximum  net  benefits  and  has  a benefit  to  cost  ratio  of 
l.lt,  followed  by  the  larpe  dan  which  has  a benefit  to  cost  ratio  of 
1.05.  It  should  be  noted  that  if  recreation  were  included,  the 
benefit  to  cost  ratio  for  some  of  the  alternatives,  includinp 
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1/  Footnotes  indexed  at  the  end  of  table  C-3I. 


those  previously  eliminated,  would  be  increased.  Recreation 
development  near  a metropolitan  area  usually  returns  benefits  in 
excess  of  costs.  The  l*-dam  system  is  the  preferred  NED  plan, 
with  the  large  dam  being  the  second  choice. 

336.  Environmental  Quality  (EQ).  Beneficial  effects  on  the 
environmental  quality  (EQ)  account  are  contributions  resulting 
from  the  management,  preservation,  or  restoration  of  the  environ- 
mental characteristics  of  the  area.  Due  to  the  proximity  to  the 
urban  area,  the  creation  of  open  space  is  considered  a beneficial 
effect.  This  open  space  becomes  available  for  wildlife  habitat 
that  would  support  a number  of  game  and  nonrame  birds  and  animals. 
The  open  space  also  creates  a greenbelt  buffer  in  areas  of  urbani- 
zation. 

337.  Adverse  EQ  effects  are  consequences  of  the  alternatives 
that  result  in  the  deterioration  of  environmental  characteristics 
in  the  area.  This  effect  is  the  amount  of  land  required  for  actual 
construction  of  the  project.  These  EQ  effects  are  noted  in  table 
C-?U. 

338.  The  large  dam  and  the  l4-small  dams  contribute  99Q  and  935 
acres  of  open  space,  respectively.  The  open  space  provided  by 
the  large  dam  is  situated  closer  to  the  urbanized  area  and  is 
concentrated  in  a larger  block.  No  open  space  is  preserved  by 
the  flood  plain  management  alternative. 

339.  In  view  of  the  foregoing,  it  appears  that  the  large  dam  and 
the  li-dam  system  can  be  considered  as  the  EQ  plans,  with  little 
preference  between  them  at  this  stage  of  analysis. 
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3**0.  Social  Well-BeinK  (GWb).  The  beneficial  SWB  impacts  are: 

(1)  the  enhancement  of  health,  safety,  and  community  well-being; 

(2)  an  increase  in  eauity  of  distribution  of  real  income;  and 

(3)  educational,  cultural,  and  recreational  opportunities. 

3^1.  The  first  beneficial  impact  is  the  enhancement  of  health, 
safety,  and  community  well-being  as  measured  by  the  number  of 
families  protected  from  the  100-year  flood.  No  homes  are  protected 
initially  by  flood  plain  management.  The  one  large  dam  edternative 
provides  significantly  more  protection  than  the  U-dam  alternative. 

3^2.  The  second  beneficial  impact  is  an  increase  in  equity  of 
distribution  of  real  income  which  is  the  reduction  of  average 
annual  damages.  The  reduction  in  damages  would  be,  in  part, 
income  to  families  and  businesses  in  the  flood  plain.  The  famil- 
ies in  the  flood  plain  are  primarily  low  income,  therefore  this 
reduction  becomes  significant.  Due  to  their  low  income,  residents 
in  the  flood  plain  would  have  difficulty  locating  acceptable  hous- 
ing elsewhere  within  their  affordable  price  range.  The  one  large 
dam  alternative  provides  the  largest  reduction  in  flood  dsunages. 

3l<3.  The  third  beneficial  impact  is  educational,  cultural,  and 
recreational  opportunities.  Under  the  single-dam  and  4-dam  alter- 
natives, the  government  would  purchase  a certain  number  of  acres. 
This  land  would  remain  permanent  open  space  in  an  area  undergoing 
urbanization  *u^d  would  be  available  for  public  use.  The  metropoli- 
tan area  has  been  found  deficient  with  regard  to  recreational  lands 
and  opportunities.  (See  Volume  III  -Annex  E).  Wo  open  space  is 
preserved  by  the  flood  plain  management  alternative.  The  dam  alter- 
natives are  enuivalent  in  their  contribution  to  this  portion  of 
the  social  well-being  account. 
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Adverse  SWB  impacts  are:  (l)  deterioration  in  the  quality  of 
life,  health,  and  safety;  and  (?)  injurious  displacement  of  people 
and  community  disruption. 


3**5.  The  first  adverse  impact,  deterioration  of  quality  of  life, 
health,  and  safety,  affects  the  families  in  100-year  flood  plain. 

These  are  the  people  who  would  still  be  flooded  by  the  100-year 
flood  under  each  alternative.  The  larj^e  dam  alternative  protects 
a greater  number  of  families  and  hence  fewer  families  would  remain 
subject  to  flooding. 

3U6.  It  should  be  noted  that  over  the  next  100  years,  the  number 

of  residual  families  subject  to  flooding  under  each  alternative  j 

would  approach  zero.  This  occurence  would  be  due  to  the  gradual  J 

replacement  of  deteriorated  dwelling  units  with  new  units  that  j 

I 

conform  to  flood  plain  management  regulations.  j 

I 

3^7.  The  second  adverse  impact,  injurious  displacement  of  people 
and  community  disruption,  affects  the  families  that  would  be  dis- 
placed by  each  alternative. 

3U8.  The  large  dam  alternative  reauires  a significant  displacement 
of  families  compared  to  the  other  alternatives.  The  magnitude  of 
displacement  required  by  the  large  dam  alternative  must  be  consid- 
ered a significant  plan-decision  variable. 

3U9.  Loss  of  food-producing  farmland  is  not  a significant  factor 
in  the  case  of  Indian  Creek.  The  basin  is  very  steep  and  wooded. 

The  striictural  alternates  as  formulated  could  be  dry  dams  with  no 
permanent  reservoir  pool.  Therefore  impacts  on  food-producing 
capabilities  should  be  minor. 
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35f>.  Regional  Development  (RP).  The  regional  developaient  (RD) 
account  shown  on  table  C-?i«  displays  the  incidence  of  pertinent 
beneficial  or  adverse  effects  for  the  flood  plain,  the  region, 
and  the  Nation. 

351.  Beneficial  effects  due  to  flood  control  accrue  to  the  flood 
plain  residents. 

352.  The  value  of  increased  employment  is  regarded  as  a gain 
regardless  of  where  it  accrues.  Local  estimates  indicate  the 
construction  of  the  alternatives  would  have  effects  on  the  unem- 
ployment rate. 

353.  The  structural  alternatives  would  reduce  potential  flood  areas 
and  would  reduce  the  area  subject  to  flood  plain  regulation.  This 
would  eliminate  some  potential  costs  for  flood  proofing  and  would 
lessen  the  pressure  for  locating  elsewhere  outside  the  city.  Coiui- 
cil  Bluffs  is  a city  faced  with  rather  severe  growth  constraints. 
Drainage  conditions  are  very  poor  in  the  Missouri  River  Flood  plain 
west  and  south  of  the  city.  Highly  erodable,  steep  loessial  soils 
exist  north  and  east  of  the  city.  Reducing  the  Indian  Creek  flood 
plain  will  be  a significant  attribute  to  the  developmental  goals 

of  Council  Bluffs. 

35I1.  Adverse  effects  (costs)  accrue  to  two  regions.  The  costs  of 
each  alternative  are  divided  in  accordance  with  Federal  cost-sharing 
policies.  For  the  structural  alternatives,  the  non-Federal  cooper- 
ating entity  bears  the  costs  of  lands  and  relocations,  up  to  a maxi- 
mum of  50  percent  of  the  total  project  cost.  For  these  alternatives, 
one-hal f of  the  investment  and  amortisation  charges  accrue  to  the 
Nation  and  one-^sl f accrue  to  the  local  cooperating  body.  All 


C-132 


operation  and  maintenance  costs  are  the  responsibility  of  the  local 
entity.  Costs  of  lon^^-term  flood  proofing  would  be  the  responsi- 
bility of  those  people  that  live  in  the  flood  plain. 


355.  Net  benefits  for  the  flood  plain  are  positive  for  the  alter- 
natives involving  dams  and  negative  for  flood  plain  management. 

Net  benefits  for  the  Nation  and  the  region  are  negative  for  all 
alternatives  except  flood  plain  management.  Negative  numbers  repre- 
sent a redistribution  of  income  from  the  Nation  and  the  local 
cooperating  entity  to  the  flood  plain  area.  If  recreation  were 
included,  more  benefits  would  accrue  to  the  region  and  the  local 
cooperating  entity. 

356.  Two  employment  effects  are  shown: 

• Short-term  employment  generated  in  construction  of  the  pro- 
ject. One-half  of  the  construction  costs  are  considered  to  go  to 
labor.  This  figure  was  divided  by  an  assumed  average  salary  to 
derive  the  number  of  jobs  generated. 

• Long-term  employment  generated  by  operation  and  maintenance. 

The  same  method  indicated  above  was  used  to  derive  this  figure  with 
one-half  of  the  costs  assumed  to  go  to  labor. 

RESPONSE  TO  ASSOCIATED  KVALUATTON  CRITLT^IA 

357.  Acceptability.  All  of  the  structural  eilternatives  are  objec- 
tionable because  of  local  costs.  Comments  by  city  officials  indi- 
cated that  they  felt  a bond  issue  would  have  little  chance  of 
success.  Only  about  15  persons,  other  than  Corns  personnel,  attended 
the  nublic  meeting  held  in  Council  Bluffs  on  ?f  June  1975.  Part  of 
the  lack  of  interest  may  be  attributed  to  the  interval  of  28  years 
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since  the  last  ma.ior  flood.  Objections  were  raised  to  the  small 
dam  systems  on  the  grounds  that  they  would  interfere  with  the 
Soil  Conservation  Service  structures  in  the  Indian  Creek  basin, 
which  are  to  be  completed  this  year.  There  also  may  be  a lack  of 
public  understanding  about  the  flood  control  effectiveness  of 
the  Soil  Conservation  Service  structures  which  are  primarily  for 
grade  stabilization. 

358.  Sensitivity . A characteristic  of  all  the  alternatives  is 
that  the  flood  control  benefits  are  very  sensitive  to  assumed 
channel  capacities.  Channel  sediment  and  obstructions  can  greatly 
affect  the  derree  of  floodintr.  Factors  adding  to  the  uncertainty 
are  the  hydraulic  complexities  resulting  from  a combination  of  open 
and  covereii  channels  and  over-bank  conditions  varying  from  a steep, 
narrow  valley  to  a delta  formation,  to  a nearly  flat  flood  plain. 

359.  Effectiveness . A review  of  table  C-?it  indicates  that  the 
large  dam  is  more  effective  in  terms  of  reducing  flood  damages  and 
flood  area  than  the  l4-dam  alternative.  The  flood  plain  management 
alternative  provides  no  immediate  effectiveness  in  reducing  flood 
damages. 

360.  NED  Benefit-Cost  Ratio.  Only  flood  control  and  employment 

4 

benefits  were  evaluated.  If  recreation  benefits  were  included, 
those  alternatives  offering  recreation  opportunities  would  have 
higher  benefit-cost  ratios.  The  l^-dam  system  had  the  highest  bene- 
fit to  cost  ratio. 

3^)1.  Oeographic  Scope.  The  flood  control  benefits  of  these  alter- 
natives are  essentially  localized  to  the  city  of  Council  Bluffs. 
Recreation  benefits  can  be  considered  to  apply  to  the  metropolitan 
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area.  Except  for  flood  plain  manapiement , the  land  required  for  the 
projects  would  lie  outside  of  the  city  in  Pottawattamie  County. 


SICNIFICATIT  IMPACTS  SPECIFIED  IN  SECTION  122  of  P.L.  9I-61I 

362.  Economic  Impacts.  Economic  impacts  specified  are: 

Tax  revenues 
Property  values 
Public  facilities 
Public  services 
(Desirable)  regional  growth 
Employment /labor  force 
Business  and  industrial  activity 
Displacement  of  farms 

363.  The  tax  revenues  lost  would  be  in  relation  to  the  acres  of 
land  required  for  each  alternative.  The  lands  required  are  shown 
in  table  C-Pit.  For  the  structural  alternatives  reauirinp  large 
amounts  of  land,  the  areas  lost  would  be  suburban  or  rviral  outside 
of  the  city. 

36I1.  Property  values  in  the  flood  plain  would  improve  with  increased 
flood  protection. 
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365.  Public  facilities  and  services  would  be  benefited  by  flood 
control.  Their  principal  impacts  can  be  accounted  for  in  pro.lect 
costs  and  flood  control  benefits, 

KWVIROKMENTAL  IMPACTS 

366.  The  alternatives  discussed  are  not  expected  to  alter  the 
prowth  rate  of  the  area.  The  preservation  of  open  space  near  the 
urban  area,  as  displayed  in  table  C-2U,  should  be  socially  and 
environmentally  desirable. 

367.  The  effects  on  employment  have  been  tabulated  in  table  C-PU 
under  regional  development. 

368.  Business  and  industrial  activity  would  be  benefited  by  a 
decrease  in  flood  damages  and  the  lessening  or  elimination  of 
flood  plain  restrictions.  Flood  plain  management  may  influence 
some  decisions  to  locate  in  the  outer  parts  of  the  city  away  from 
the  flood  plain  in  the  downtown  area. 

369.  A few  farmsteads  would  be  displaced  by  the  alternatives 
which  involve  dams.  None  would  be  displaced  by  flood  plain  manage- 
ment. The  discussion  of  adverse  impacts  on  the  social  well-being 
account  considers  loss  of  farmland. 

MISSOURI  RIVER 

370.  Two  levee  units  along  the  Missouri  River  are  included  as 
part  of  the  final  water  resource  plans  for  the  region.  Planning 
for  these  levee  units  is  being  conducted  in  coordination  with,  but 
not  as  a part  of,  the  urban  study.  Therefore  a Principals  and 
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Standards  display  was  not  prepared  for  these  levee  units.  The 
main  impacts  of  the  levees  are  summarized  below, 

371.  I^vee  Units  L-(ill  and  L-(^ll4  would  be  located  on  the  left  bank 
of  the  Missouri  River  immediately  downstream  of  the  city  of  Council 
Bluffs,  Iowa.  These  levees  would  protect  approximately  2l4,800  acres 
of  land  primarily  used  for  agriculture.  July  197^  estimated  proj- 
ect costs  were  $5,710,000,  with  a benefit  to  cost  ratio  of  3.1*3 
to  1 using  the  authorized  interest  rate  of  2.5  percent.  A current 
(December  1975)  evaluation  indicates  a project  cost  of  $10,537,000, 
with  a benefit  to  cost  ratio  of  h.2  using  a 2.5  percent  interest 
rate,  and  a benefit  to  cost  ratio  of  1.9  using  a 6.125  percent 
interest  rate. 


372.  The  levee  units  are  not  expected  to  create  any  significant 
environmental  impacts.  A discussion  of  the  environmental  impacts 
can  be  found  in  the  Draft  Environmental  Impact  Statement  dated 
November  1971*.  The  public  generally  strongly  supports  construction 
of  these  levee  units  which  have  a local  sponsor.  Benefits  to  future 
land  uses  were  not  used  in  any  of  the  economic  analysis.  Units 
L-611-6i1»  are  economically  Justified  without  the  addition  of  futures 
benefits.  Implementation  of  the  levee  units  will  aid  in  implementa- 
tion of  the  Missouri  Riverfront  Corridor  Land  Use  Plan;  in  particu- 
lar the  levees  will  aid  a proposed  industrial  area  in  Mills  County. 


373.  Proposed  Missouri  River  Levee  Unit  R-6l6  would  be  located 
immediately  south  of  Bellevue,  Nebraska.  This  unit  would  protect 
approximately  3,920  acres  of  predominately  agricultural  land. 
Other  land  uses  include  residential,  commercial,  transportation, 
sewage  treatment,  and  recreation. 
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37^.  July  197^*  estimated  project  costs  were  $1,150,000,  with  a 
benefit  to  cost  ratio  of  5.05  to  1 usinR  the  authorized  interest 
rate  of  2.5  percent.  A current  (December  1975)  evaluation  is 
underway  to  reflect  current  conditions  and  values.  Preliminary 
indications  are  that  the  project  will  remain  economically  Justified. 

375.  Unit  R-6l6  is  not  expected  to  create  any  significant  environ- 
mental impacts.  A discussion  of  the  environmental  impacts  can  be 
foiuid  in  the  Draft  Environmental  Impact  Statement  dated  February, 
1975. 

376.  Ifliile  Unit  R-616  has  a local  sponsor,  there  is  some  public 
opposition  to  the  project,  llie  opposition  is  centered  among  seasonal 
and  permanent  residents  who  would  be  located  on  the  riverward  side 

of  the  levee.  The  opponents  concern  is  that  both  L-61I-61U  and 
R-616  would  raise  flood  depths  in  their  area.  Construction  of  the 
levee  units  would  not,  however,  appreciably  affect  flood  stages 
in  the  area, 

377.  Tlie  implementation  of  Unit  R-616  can  have  some  positive 
effects  on  regional  development.  The  area  that  would  be  protected 
by  R-616  is  projected  for  possible  future  industrial  usage  in  the 
Missouri  Riverfront  Corridor  Ijand  Use  Plan. 

378.  The  remaining  flood  problem  in  the  Missouri  River  flood  plain 
within  the  study  area  is  considered  minor.  Additional  structural 
solutions  other  than  those  mentioned  above  were  not  found  to  be 
economically  Justified. 

379.  The  Omaha  District,  Corps  of  Engineers  currently  is  perform- 
ing a Missouri  River  floodway  study.  This  study  will  show  flood 
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profiles  relative  to  the  streambank  and  streambed.  The  flood  pro- 
files will  provide  a suitable  basis  for  the  adoption  of  flood  plain 
land  use  controls. 


380.  Since  additional  structural  measures  were  found  infeasible, 
it  was  concluded  that  flood  plain  zoning  is  the  best  alternative 
for  the  flood  hazard  areas  other  than  those  that  would  be  protected 
by  Units  L-6ll-6llt  and  R-616.  There  is  current  interest  in  devel- 
oping the  Missouri  River  flood  plain  as  evidenced  by  the  Missouri 
Riverfront  Development  Program  and  Corridor  Land  Use  Plan.  Delinea- 
tion of  flood  hazard  areas  and  flood  frequencies  by  the  Omaha 
District's  floodway  study  will  greatly  aid  land  use  planning  in 

the  riverfront  area. 

PAPIl.I.IOM  creek  lakes  PPaiECT 

381.  The  authorized  Papillion  Creek  Lakes  Project  was  reevaluated 
in  parallel  and  as  a part  of  the  Omaha  urban  study.  The  authorized 
project  consisted  of  21  dams  and  reservoirs  on  tributaties  of 
Papillion  Creek.  The  reevaluation  was  required  because  of  rising 
investment  costs  and  the  effects  of  the  Flood  Disaster  Protection 
Act  of  1973,  Public  Law  93-23*4. 

i 382.  For  the  purposes  of  the  reevaluation,  the  Papillion  Creek 

basin  was  divided  into  its  three  natural  drainages  of  the  Little 
' Papillion  Creek,  West  Branch  Papillion  Creek,  and  Big  Papillion 

! Creek.  A more  detailed  description  of  the  reevaluation  is  con- 

||(  tained  in  the  Papillion  Creek  and  Tributaries  Lakes,  Nebraska  Plan 

Evaluation  Report  dated  September  1975 • 
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38"^.  The  plan  for  Little  Paoilliori  Creek  includes  Dams  10  and  11, 
the  completed  Little  Panillion  Creek  channel  improvement  pro.lect, 
and  flood  plain  regulation.  In  combination,  these  elements  would 
provide  100-year  or  greater  protection  between  the  damsites  and 
the  mouth  of  Little  Papillion  Creek.  Dams  10  and  11  would  cause 
minor  flood  peak  reductions  on  Papillion  Creek  from  the  mouth  of 
Little  Papillion  Creek  downstream  to  the  West  Branch;  downstream 
from  the  West  Branch,  their  effect  would  be  negligible.  The  Little 
Papillion  Creek  basin  is  hydrologically  separate  and  distinct  and 
is,  therefore,  not  affected  by  improvements  made  on  Big  Papillion 
Creek  and  West  Branch  Papillion  Creek.  Dam  11  will  begin  to  store 
water  in  1976  and  Dam  10  still  in  the  planning  stage,  is  the  last 
structural  element  of  the  plan. 

38^*.  The  Phase  I Oeneral  Desirn  Memorandum  for  Dam  10  was  completed 
in  October  1973.  It  reaffirmed  the  need  for  flood  control,  recrea- 
tion, and  low  flow  releases  to  im.nrove  esthetics  in  the  downstream 
channel  and  it  reaffirmed  the  onportunitv  for  fish  and  wildlife 
manapement.  It  also  reaffirmed  that  there  are  no  viable  alterna- 
tives to  t'^e  authorized  plan  on  Little  Papillion  Creek  because  of 
the  intense  existinp  development  in  the  Little  Panillion  Creek 
i flood  plain. 

385.  The  current  flood  damare  appraisal  on  the  Little  Papillion 
Creek  shows  that  Dam  10  would  reduce  the  average  annual  damage 
' potential  in  the  Little  and  Big  Panillion  Creek  basins  from 

•1;pop,00n  and  Cl, 305,000,  respectively  to  $l8?,500  and  $1,P17,000, 
respectively.  Average  annual  flood  control  benefits  attributable 
to  Dam  10  are  C]97,500  under  existing  conditions  of  development. 
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Dam  10  is  economically  Justified  under  existing  conditions  for 
flood  control  only  or  for  multi-purpose  development.  Since  benefits 
based  on  future  levels  of  development  are  not  required  for  Justi- 
fication and  since  the  flood  plain  is  extensively  developed,  no 
estimate  of  future  benefits  was  made.  A summary  of  average  annual 
benefits  for  Dam  10  is  as  follows : 


Flood  Control 

Existing  Conditions  $197,500 

Recreation 

General  8Ji,00n 

Fish  and  Wildlife  7,900 

Water  Quality  l.ljOU 

Total  Average  Annual  Benefits  $290,800 


386.  Based  on  a first  cost  of  $3,600,000  (October  1975  price 
levels),  a summary  of  annual  costs,  based  on  an  interest  rate  of 
3.25  percent,  is  as  follows: 

Interest  and  Amortization  $122,000 

Operation,  Maintenance,  and 

Replacement  ^4  3,000 

Total  Annual  Costs  $165,000 


38?.  Table  C-?5  is  an  economic  summary  for  Dam  10.  A cost  alloca-  4 

tion  using  the  separable  costs-remaininf'  benefits  method  shows 

that  78.0  percent  of  the  first  costs  are  allocated  to  flood  control, 

21.7  percent  to  recreation,  and  0.3  percent  to  water  quality. 

388.  Because  Dam  10  is  the  last  remaining  structural  element  of 
the  Little  Panillion  Creek  portion  of  the  authorized  plan,  and  it 
meets  all  the  tests  of  economic  feasibility,  and  because  the  Little 
Papillion  Creek  basin  is  hydrolorically  separate  and  distinct  and, 
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therefore,  not  affected  by  inprovements  on  Bif  Papillion  and  West 
Branch  Papillion  Creeks,  the  Plan  E>raluation  Report  recommended 
that  construction  of  Dam  10  should  proceed  as  soon  as  possible. 


Table  C-PS 
Economic  Summary 
Dam  10 


Costs 

Total  investment  cost 
Average  annual  cost 
Benefits  (average  annual) 
R/C  Ratio 

Existing  conditions 


Flood  Control 
Only 


$3,290,000 

128,li00 

197,900 

l.C 


Multi-purpose 

Development 

$3,600,000 

165,000 

290,800 

1.8 


WFST  rppFK 

389.  The  authorized  pro.lect  includes  eirht  dams  on  the  West  Branch 
At  the  time  o'^  authorization,  these  eipht  dams  had  a cost  of 
$10,559,000.  Based  on  October  1975  price  levels,  the  first  cost 
has  increased  to  $146,700,000.  Rauidly  risinr  construction  costs 
and  extremely  rarid  increases  in  land  costs  due  to  the  close  urox- 
imity  of  the  damsites  to  Omaha  have  been  the  main  reasons  for  this 
increase . 

390.  The  eirht  dams  currently  have  an  averai'e  annual  cost  of 
$1,500,000  for  flood  control  only  and  $2,1400,000  for  multi-purpose 
develonment.  Considering  the  chanyes  in  flood  plain  rep-ulation  and 
the  current  first  coots,  a preliminary  analysis  shows  that  the  aver 
are  annual  costs  exceed  the  averare  annual  benefits  to  existinr 
development  by  more  than  6 to  1.  '^uture  flood  control  benefits  and 
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recreational  benefits  would  be  required  to  Justify  the  authorized 
project.  Accordingly,  a '\ill  scale  reformulation  of  this  element 
of  the  authorized  plan  was  recommended  by  the  Plan  Evaluation 
Report.  The  reformulation  will  recognize  the  problems  as  they 
exist,  their  probable  future  mai^nitude,  and  will  include  a full 
evaluation  of  alternative  solutions.  The  evaluation  of  alternative 
solutions  will  include  the  potential  for  scaling  of  the  authorized 
project  and  the  relative  merits  of  non-structural  measures. 

391.  There  is  great  public  concern  and  support  for  flood  control 
measures  along  the  West  Branch  Papillion  Creek.  Local  officials 
feel  that  any  substantial  modifications  of  the  authorized  project 
for  the  West  Branch  would  represent  a breach  of  faith  by  the  Corps 
of  Engineers.  The  officials  feel  that  their  county  (Sarpy)  is 
being  penalized  because  they  took  action  to  restrict  development 

in  the  flood  plain.  This  restriction  of  development  affects  futures 
benefits  and  the  economic  feasibility  of  the  authorized  projects 
for  the  West  Branch  Papillion  Creek. 

BIG  PAPII,L1^^^  CPEEK 

392.  Two  iterations  of  the  reformulation  of  the  authorized  plan  , 

for  the  Big  Papillion  Creek  basin  will  be  discussed  below. 

393.  Previous  studies  have  consistently  shown  that  the  most  effec- 
tive solution  to  flood  problems  in  the  Pig  Papillion  Creek  flood 
plain  consists  of  complete  regulation  by  reservoirs  located  Just 
upstream  from  Blondo  Street.  Existing  roads,  railroads,  and  other 
improvements  however  preclude  the  construction  of  a dam  this  far 
downstream.  Extensive  investigations  of  many  alternative  damsites 

in  previous  studies  resulted  in  the  conclusion  that  optimum  protection 
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would  be  provided  by  construction  of  11  dams.  Thus  Dams  1-9  and 
Dams  l6  and  17  were  authorised  by  Conrress.  A development  corpora- 
tion constructed  a dam  on  the  site  selected  for  Dair  IT,  consequently 
this  unit  of  the  Corps'  plan  was  dropped.  Except  for  recreation 
developments,  construction  of  Dam  l6  is  complete;  therefore,  only 
Dams  1-9  were  looked  at  in  the  Plan  Evaluation  Report. 

39^*.  Three  different  factors  influenced  the  review  of  the  author- 
ized project  in  the  Bip  Papillion  Creek  basin.  First,  reduced 
expected  future  benefits  because  of  recently  enacted  flood  plain 
land  use  regulations  and  increased  costs  make  Dams  5 through  9 
economically  infeasible.  Secondly,  recent  abandonment  of  the 
railroad  line  which  parallels  Bip  Papillion  Creek  downstream  from 
Dam  3 allowed  consideration  of  Dam  3 at  a new  location  approximately 
2.9  miles  farther  downstream.  This  new  site  for  Dam  3 was  labeled 
Dam  3A.  Thirdly,  local  interests  recuested  that  dry  dams  and  chan- 
nel improvements  be  evaluated  and  compared  to  the  authorized  plan. 
Therefore,  the  review  consisted  of  evaluating  the  feasibility  and 
advisability  of  modifyinp  the  authorized  project  by  eliminating 
some  of  the  dams,  or  by  reconfiguration  with  Dam  3 at  a downstream 
site  and  consideration  of  other  structural  and  non-structural  alter- 
natives . 

ids.  The  main  evaluation  factor  for  the  initial  iteration  was  each 
alternative's  effectiveness  and  economic  efficiency  in  reducing  the 
flood  threat.  Flood  control  benefit  and  cost  data  for  the  initial 
alternatives  are  displayed  in  table  C-2^. 

3yt(.  Because  there  is  a significar.t  deficiency  in  recreation  oppor- 
tunities in  the  study  areu,  each  alternative's  contribution  to  rec- 
reation was  also  determined.  Water  quality  enhancement,  although 
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a very  minor  benefit,  was  also  evaluated.  The  multi-purpose  alter- 
natives are  the  only  ones  capable  of  contributinp;  to  recreation 
and  water  quality.  Benefit  and  cost  data  for  the  multi-purpose 
alternatives  are  displayed  on  table  C-P7. 
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39T-  The  social  and  environmental  effects  of  each  initial  alterna- 
tive were  also  evaluated.  A discussion  of  these  effects  is  contained 
in  the  September  1975  Plan  Evaluation  Report. 

198.  It  is  apparent  from  tables  C-26  and  C-P7  that  none  of  the 
alternatives  except  modification  of  the  authorized  project  warranted 
further  consideration. 

399.  Pam  , 5,  7,  8,  or  9 would  not  be  economically  Justified 

as  first  added  to  Dam  16  or  as  next  added  to  Dams  1,  2,  and  3 
as  a sinpile-purpose  flood  control  project.  Therefore,  Dams  1,  2, 
and  3 represent  the  economically  optimum  portion  of  the  authorized 
project  for  sinple-purpose  flood  control. 

^00.  '.ifhen  recreation  and  water  quality  were  included  in  the 
evaluation.  Dam  would  be  incrementally  Justified  as  first 
ad(ied  to  Dam  16  or  as  next  added  to  Dams  1,  2,  and  3.  Dams 
5 throuf'h  9 however,  would  not  be  incrementally  Justified  as 
first  added  to  Dam  1^  or  as  next  added  to  Dams  1,  2,  3,  and 
^ as  multiple-purpose  projects.  Therefore,  Dams  1 through 
repiesent  the  optimum  portion  of  the  authorized  multiple-purpose 
project . 

i*01 . Dam  3A  would  be  economically  feasible  as  a multiple-purpose 
dam  or  as  a sinf'le-purpose  dam  for  flood  control  only. 

U02.  Based  on  the  above,  two  modifications  of  the  authorized 
project  were  carried  forward  for  final  evaluation.  These  modifi- 
cations arc  construction  of  Dams  1 throup^h  of  the  authorized 
9-dam  system  and  the  construction  of  Dam  3A  in  place  of  the 
authorized  O-dam  system.  These  two  alternatives  were  compared 
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and  evaluated  in  accordance  with  the  Principles  and  Standards. 

U03.  Each  alternative  was  comnared  with  respect  to  its  contribution 
to  the  planninp:  ob.lectives,  its  relationship  to  national  economic 
development,  environmental  quality,  social  well-bein^,  and  rep:ional 
develoment  accounts,  and  its  response  to  associated  evaluation 
criteria. 

DESCRIPTIOnS 

ItOlt.  The  two  alternatives  would  be  multinle  purnose  in  that  they 
would  nrovide  flood  control  benefits,  nenrtanent  tv5o1s,  and  project 
lands  for  recreation  use;  would  release  minimum  flows  to  improve 
water  quality  and  esthetics  downstream;  and  provide  lands  for 
manaf^ement  of  fish  and  wildlife.  Either  alternative  could  be 
constructed  as  "dry  dams."  In  that  case,  there  would  be  no 
permanent  pool  or  project  land  available  for  recreation  anii  no 
storage  for  water  quality  releases.  Father,  the  area  of  the 
reservoir  below  the  10-year  nool  would  be  allocated  to  wildlife 
manar.ement  and  the  remainder  of  the  reservoir  land  would  be 
used  for  crop  nroduction.  The  nrevailinn:  difference  between 
"dry  dams"  and  multinle-purnose  dfims  is  tfiat  recreation  and 
water  quality  benefits  of  the  multinl e-purpose  project  are 
forerone  for  a^^ricultural  production  with  "dry  dams". 

h05.  Eince  there  is  little  difference  in  the  flood  control 
costs  and  benefits  for  either  dry  dams  or  multiple-purnose  dams, 
the  sipnif leant  comparison  is  between  the  net  economic  output  of 
recreation  and  water  quality  with  multlnle-purpose  dans  and  the 
not  economic  output  of  arriculture  with  "dr','  dans.  ' ''^or  Dams  1 

throurh  or  Earn  3A , the  net  output  ‘'rom  agriculture  would  je 
less  than  one-sixth  the  not  oiatrut  from  recreation  and  water 
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quality.  This  would  result  in  "dry  dams"  havinp:  a beneflt-to- 
cost  ratio  about  20  percent  less  than  multi pi e-nurpose  dams. 

Uo6.  Since  "dry  dams"  would  have  a lower  benefit-to-cost  ratio, 
they  would  not  provide  recreation  onportunities  for  this  region 
which  is  critically  short  of  such  opoortunities , and  would  have 
other  impacts  similar  to  their  multiple-nurpose  counterparts, 
they  are  not  considered  further  in  this  review.  Dams  1 through 
U and  Dam  are  further  compared  and  evaluated  as  multiple- 
purpose  alternatives. 

*tOT  • Dams  1 throufrh  li  would  control  runoff  from  approximately 
87  sauare  miles.  Reservoir  operation  would  reauire  6,073  acres 
of  land  and  an  additional  1 ,177  acres  would  be  acquired  for 
recreational  development.  Permanent  pools  for  recreational 
use  at  the  four  dams  would  total  1,605  acres.  Dam  3A  would 
coritrol  runoff  from  approximately  IO6  souare  miles.  Reservoir 
operation  would  require  it  ,150  acres  of  land  and  an  additional 
1,000  acres  would  be  acouired  for  recreation  development.  A 
Ttermanent  pool  of  1,500  acres  would  be  available  for  recreational 
use . 

COIITRIBUTIONP  TO  PLADMIilO  OB.TKCTIVrf 

I08.  The  four  planning:  ob.'ectives  include  flood  control, 
recreation,  fish  and  wildlife  management,  and  water  qxjality. 

i»09.  AveraP:e  annual  flood  damar'er.  are  currently  about  ■'*‘1.3 
million.  Dam  3A  would  reduce  these  damages  by  $1,017,000  anti 
would  reduce  costs  and  iam.aror.  of  futt.irc  flood  plain  development 
by  -7^5. '^00.  Dar.s  1 throurh  would  reduce  damares  to  existinr 
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development  ^0?^-,000  and  would  reduce  damares  and  costs  of 
future  flood  plain  development  by  t>TT^,00n. 
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iilO.  fhe  'iebraskn  State  Comprehensive  Outdoor  Recreation  Plan 
defines  critical  deficiencies  in  rerional  opportunities  for 
outdoor  recreation.  Dam.  3A  would  reduce  the  current  deficit 
in  land  needed  for  these  activities  by  11  percent  and  water 
neeaed  for  these  activities  by  3 percent,  barns  1 throuRh 
would  rerluce  the  current  land  deficit  by  PO  percent  and  water 
deficit  by  ^ percent. 

I»ll.  The  rep;ion  is  exper iencinp;  both  intensive  cropping  and 
rapid  suburban  development.  As  a result,  wildlife  habitat 
is  rapidly  diminishinp, . One  thousand  acres  of  Dam  3A  project 
lands  and  P,h2>t  acres  of  the  project  lands  of  Dams  1 throuph 
it  would  be  aJlocated  to  wildlife  manaf^anent. 

1'12.  Flows  in  Bip;  Papillion  Creek  are  often  reduced  to  zero 
by  dry  weather.  At  such  times,  stagnant  pools  promote  mosquito 
reproduction,  produce  odors,  and  reduce  esthetic  values.  Dam 
3A  and  Dams  1 throuf^h  it  would  provide  flows  of  3 cubic  feet 
per  second  dovmstream  from  the  damsltes  durinp  non-winter  months. 

ll^LATraj^HiP  .TO  jojjp_  ACCC'Jirrn 

4l3.  Beneficial  and  adverse  impacts  of  each  of  the  two  alterna- 
tives are  presented  in  detail  in  table  C-28  in  four  accounts. 
National  Economic  Development  (NED),  Environmental  Quality  (EP), 
Social  Well-Beinp  (SWB),  and  Rep;iona]  DevelOTTr.ent  (RD). 
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Table  C-28 

System  of  Accounts  - Bisr  Panillion  Creek  Altern 


1.  National  fcicononic  Development 

a.  beneficial  impacts 

(1)  Value  of  Increased 
Output  of  ;?oods  and 
services . 

Flood  Control 
Recreation 
Fish  and  Wildlife 
Water  Quality 

(2)  Total  NED  benefits 

b.  Adverse  Impacts 

{!)  Project  Costs 
Int.  and  Amortiz. 

0,  M,  and  R 

v2)  Total  NED  Costs 

c.  Net  NEB  Benefits 
B/C  Ratio 

2.  Environmental  Quality 

a.  Environmental  quality 
enhanced 

Wildlife  acres 
Water  surface  acres 
Improved  aesthetics 
Minimum  stream  flow 

b.  Environmental  quality 
de*?raded 

Degraded  aesthetics 

c.  Environmental  quality 
destroyed 

Natural  channel  inundated 
(miles } 

Good  wooded  cover 
Good  grassy  cover 
Poor  habit 

3.  Social  Well-being 

a.  Beneficial  impacts 

(1)  Enhancement  of  quality 
of  life,  health  i safety. 

Families  protected  from 
100-year  or  greater 
flood. 

(2)  Educational,  cuxtural , 
and  recreation  opportunities. 

Acres  provided  (present 
deficit ) 

Plcniclng  ( l*087  acres) 
Camping  (599  acres) 

Fishing  (6'j03  acres) 
.>vitmning  (15  acres) 

Boating  (30d2  acres) 
Waterskiing  (^*330  acres) 
Miles  of  hiking  trails 
provided  (25  ml.) 

Recreation  days  pro- 
vided 

b.  Adverse  Impacts 

Injurious  displacement  of 
people  i community  dis- 
ruption. 

Displaced  Farm  Families 
Displaced  Urban  Families 
Displaced  Total  Families 
Reduced  Cropland  (acres) 


•2,6,9 
•2 ,6 ,9 
•2,6,9 
•2,6, ?,9 


$1,12^4,600  $1,101,100 

6^41,000  515,000 

$1,765,300  $1,616,100 

$1,91*0,200  $1  ,97*4  .900 


2*4214  1000 

1695  1500 

U lakes  large  lake 

3 c. f . s.  3 c . f . s. 


mudflats  mudflats 


1.333,000  1,175,000 


Accounts  (continued) 

*4.  Regional  Development 

a.  Beneficial  impacts 

(l)  Value  of  increased 
income. 

Net  Benefits : 


3,5,9 

$1 ,700,000 

$1,322,000 

Flood  Plain 

2,5,7.? 

$i,TUO,000 

$1  , >2:  ,000 

2,5,9 

1,676,000 

1,1*93,000 

Region 

2,5,7,? 

1 ,307,700 

i.lc-  ,100 

2,5,9 

32^ ,000 

270,000 

Nation 

2, 5, 7. 9 

-1 ,067,500 

-1,  V . ,200 

2,5.9 

6,000 

6,000 

Total 

2,5.7,? 

1,9‘*C,200 

>00 

$3,706,000 

$3,391,000 

(2)  Quantity  of  in- 
creased employment. 

Jobs  created  during 
construction  (man  yrs . ) 
Jobs  created  for 
operation  i maintenance 

(3)  Desirable  population 
distribution. 

(U)  Increased  stability 
of  regional  economic 
growth . 

Adverse  impacts. 

(1)  Undesirable  population 
distribution. 

(2)  Decreased  stability  of 
regional  economic  growtfi. 

business  reduction 

(3)  Property  tax 

Washington  County 
Acres  removea 
Assessed  value  loss 
percent 

Mill  levy  adjustment 

Douglas  County 
Acres  removed 
Assessed  value  loss 
percent 

?Hili  levy  adjustment 

Kennard  Fire  District 
Acres  removed 
Assessed  value  loss 
\percent 

Mill  levy  adjustment 

Arlington  Fire  District 
Acrt?3  removed 
Assessed  value  loss 
percent 

Mill  levy  aijustment 

Blair  Fire  District 
Acres  removed 
Assessed  value  lose 
percent 

Mill  levy  ad.’ustmtnt 

Bennington  Fire  District- 
Acres  removed 
Assessed  va.ue  loss 
percent 

Mill  levy  a*ljustment 


not  include  $1 


not  quantified 


not  quar.tifi»*d 


not  quantified 


not  quantified 


•1,6, 8, 9 


lx>es  not  inp  1 id» 


assessed  value  1 >Si-  due  1-.  a.- 


Table  C-28 

System  of  Accounts  - Panillion  Creek  Alternatives 


iAccour.ts  (continued) 

XI  Begiootii  Development 

a.  Beneficial  impacts 

(1)  Value  of  Increased 
I income. 

Net  Benefite : 


Flood  Plain 

2.5,7  ,9 

$1,700,009 

$1,82:*  ,000 

Region 

2. 5, 7, 9 

1 ,307.700 

i,i8x,:oo 

Nation 

2, 5. 7. 9 

-1,067,500 

-1,028,200 

Total 

2. 5, 7. 9 

1,940,200 

1.974,900 

(2)  Quantity  of  in- 
creased employment . 

Jobs  created  during 

construction  (nan  yrs. ) 

•1.5,9 

600 

700 

Jobs  created  for 

operation  & maintenance 

a 

(3)  Desirable  population 

distribution. 

*2,i*,10 

not 

quant i fied 

(•*)  Increased  stability 
of  regional  economic 

growth . 

•2, A, 10 

not 

queuitified 

Adverse  impacts. 

(l)  Undesirable  population 

distribution. 

*2,4,10 

not 

quiuiti  fiea 

(2)  Decreased  stability  of 
regional  economic  growth. 

Business  reduction 

*2.^4 ,10 

not 

quantlflej 

(3)  Property  tax 
^as.hlngton  County 

Acres  removea 

*1.5.9 

7250 

29=}5 

Assessed  value  loss 

•1.5.9 

$1,018,000 

1 i^a.ooo 

percent 

1.5 

0.6 

Hill  levy  adjustment 

0.1 

0.05 

Douglas  County 

Acres  removed 

*1.5.9 

0 

Assessed  value  loss 

•1.5.9 

* . ^ .OOt.: 

percent 

0 

o.oor 

.‘■(ill  levy  adjustment 

0 

O.OUt*  i 

Kennard  Fire  District 

Acres  removed 

•1.5,9 

Assessed  value  loss 

•1.5,9 

$ 7oo,J00 

$ 3b5,000 

percent 

10.5 

:».o 

Mill  levy  adjustment 

•1,4.10 

0.2 

o.ov 

Arlington  Fire  District 

Acres  removed 

•1,5.9 

111 

Assessed  value  loss 

•1.5,9 

$ 16,000 

percent 

0.:: 

0 

Mill  levy  adjustment 

•1,1., 10 

0.002 

Blair  Fire  District 

Acros  removed 

•1.5,9 

321 

:• 

Assessed  value  loss 

•1.5,9 

$ 36,000 

percent 

0.3 

. 

Mill  levy  adjustment 

*1,4,10 

0.001 

Bennington  Fire  Dlstrictr^ 

Acres  removed 

•1,5,9 

929 

:t'‘  30 

Assessed  value  loss 

•1.5.9 

$ 200,000 

percent 

3.6 

*j.U 

Will  levy  aljustraent 

•1,4.10 

0.0b 

0.05 

— ^Does  not  Include  il9fl.000 

assessed  value 

loss  due  to  Da.*n  U-  i . .. 

— ^Does  not  include  IdU ,000 

assessed  value 

loss  due  to 

Dam  10. 

Accounts  ^continued) 
^ashinfton  'Ji^inty  School 
District  #- 


Acres  remeved 

•i.5.9 

2965 

/33 

Assessed  value  loss 

•i,5,9 

J 

967,000 

4 

97,000 

r.ercent 

3.2 

0.7 

M',  , <••.%  aijustoent 

•1.4.-0 

2.3 

0.5 

Washington  Co*urty  Sebcol 

i/’irttri' t # ’■< 

rt'.res  remuved 

•1,5.9 

lo^a 

309 

•isse  .dCd  vff  . ue  loss 

•1,5,9 

$ 

226,000 

$ 

35,000 

percent 

-.6 

J.i 

Mi-,  -evy  a-jjustmer.t 

•l.b.io 

0.9 

0.* 

»»a^-,f.:rigt:..  inty  Tchool 

-1.  • r - 

• -ve3 

•1,5,9 

54  3 

0 

value  loss 

•1.5.9 

$ 

67,000 

V 

percent 

6.9 

0 

Mill  levy  adjustment 

•1,4,10 

1.0 

0 

Wasni;.gton  County  School 

D strict  #R100 

Acres  removed 

•1,5,9 

204a 

2u62 

Assessed  value  loss 

•1,5,9 

$ 

256,000 

i 

29b ,000 

percent 

15.7 

16.2 

Mill  levy  adjustment 

o 

m 

3.9 

4 . 7 

2 / 

Doug, las  County  School  — 

District  ^^59 

Acres  removed 

*1,5,9 

C 

159t 

Assessed  value  loss 

•1,5,9 

0 

i 

107. 

percent 

0 

X.  .1  levj-  adjustment 

•1,4,10 

0 

- ■ 

Doug.ias  Tounty  School 

...-.strict  #0 

Acres  reaurved 

*1.5,9 

0 

c 

Assessc  : value  loss 

•1,5,9 

0 

percent 

0 

c> 

Mil.  .evy  adjustment 

*1.4,10 

0 

v-  to  occur  prior  to  or  during:  implir.eritatl  t.  • ' *.r 

.t  e^pe-*eu  within  i:?  years  foliovin»?  pi»n  implementation. 

A ex;*ecied  In  a *on^er  time  frame  (15  or  more  years  *‘o’.  li'w- 


r ...,cer*  ainty  associated  with  the  impact  is  or  more, 
ihe  ..  I'ertainty  1b  between  lOi  ar.1  ^OX. 
t.  The  'or..'ert  ainty  ir  less  than  lOX, 


'ver;apptr.ff  entry;  fully  monetised  in  NtD  account. 

. - V *r;arplr,r  entry,  not  fully  monetized  in  NF.r  account  . 

ActuAi  ’.  ty 

' •“  . ' w' ; i occur  with  implerientatl  on . 

i • »...  occur  only  when  »rcciric  •.llittrnni  «r.  nrrtrl 

.*  in;  e»et»t  atlon . 

n*  will  n*'t  occur  troause  necessary  aiiiti>na.  «♦  r.n  ar*  1h  p~ 


•uuire.i  in  Sectl-r  ...  a-n.:  }h 


C-152 


UlU . National  Kconomlc  Development  Account  (NED).  All  NED 
computations  assume  a discount  rate  of  3.25  percent  and  a 
100-year  project  life.  Future  benefits  are  included. 

U15.  Beneficial  impacts  in  the  NED  account  result  from  reduced 
flood  damages,  provision  of  recreation  opportunities  for  which 
there  is  a f^reat  demand,  provision  of  fish  and  wildlife  benefits, 
and  improved  downstream  water  quality  in  the  Bi^  Papillion 
Creek . 

)tl6.  Adverse  impacts  in  the  NED  account  include  the  amortized 
construction  cost  and  the  annual  cost  of  operation,  maintenance, 
and  renlacement. 

U17.  Dam  3A  would  nrovide  annual  excess  benefits  of  $1,97^,900 
and  a benefit-to-cost  ratio  of  2.2.  Dams  1 throupih  ^4  would 
provide  total  annual  excess  benefits  of  $l,oU0,200  and  a 
benefit-to-cost  ratio  of  2.1.  Both  alternatives  are,  therefore, 
comparable  in  terms  of  NED  plans. 

)4l8.  Environmental  Quality  Account  (EQ).  KO  enhancement  includes 
provision  of  wildlife  lands,  water  surface,  fish  habitat,  and 
improved  esthetics. 

U19.  EQ  degradation  includes  reduced  esthetic  value  resultlniz 
from  mudflats. 

I420.  EQ  destruction  results  from  the  inundation  or  renovation 
of  natural  channels.  Most  of  the  land  in  the  upstream  part  of  the 
basin  is  devoted  to  a*.:riculture . Therefore,  natural  wildlife 
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ft 

habitat  is  primarily  located  aloriR  the  watercoursen . The  number 
of  miles  of  channel  that  would  be  inundated  is  divided  Into  three 
categories  of  wildlife  habitat:  good  wooded  habitat,  good  grassy 

habitat,  and  ooor  habitat.  Dam  3A,  and  Dams  1 through  U would 
inundate  significant  amounts  of  good  wildlife  habitat.  Native 
minnow  and  small  aquatic  animal  populations  would  not  be 
adversely  affected  by  inundation.  The  channel  reaches  farther 
upstream  would  develop  into  marshes.  These  would  be  of  greater 
benefit  to  fish  and  wildlife  habitat  than  the  existing  channels. 

It  is  expected  that  existing  tree  areas  located  upstream  would 
develop  into  marshes.  These  would  also  be  of  greater  benefit  as 
fish  and  wildlife  habitat  than  the  existing  channels.  It  is 
expected  that  the  existing  trees  located  upstream  would  occupy 
larger  areas  due  to  natural  production  and  reduced  agricultural 
pressures.  Minor  periodic  flooding  would  not  harm  this  process; 
however,  a ma.Jor  storm  could  seriously  harm  this  process  by 
killing  parent  stock  through  silt  deposition. 

1+21.  Soc La_l_W_oll-_B_ei_n^  Beneficial  BWB  impacts  include 

the  improved  safety  of  families  protected  from  100-year  and 
greater  floods  and  the  recreation  days  provided.  Currently  COO 
families  reside  in  the  100-year  flood  plain.  It  is  assumed 
that  no  additional  families  would  move  into  the  100-year  flood 
plain  without  the  project.  Flood  insurance  and  flood  proofing 
costs  would  be  eliminated  and  throat  of  injury  or  loss  of 
life,  economic  losses,  and  post-flood  trauma  would  bo  reduceci 
to  1 percent  or  less  annual  rrobability  for  all  600  families 
with  either  alternative. 
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1*22.  Dam  3A  and  Dams  1 through  1*  would  significantly  increase  the 
boating,  waterskiing,  and  fishing  opportunities  of  the  region. 

Both  alternatives  would  also  meet  a substantial  percentage  of  the 
projected  needs  for  picnicking,  camping,  swimming,  and  hiking. 

Dam  3A  and  Dams  1 through  1*  would  provide  0 and  9 percent  respec- 
tively of  the  18,T80  acres  of  water  and  13  and  20  percent  respec- 
tively of  the  27,717  acres  of  land  currently  defined  as  deficits 
in  the  region.  Dams  1 through  1*  and  Dam  3A  would  provide  1,333,000 
and  1,175,000  annual  recreation  days  respectively. 

1*23.  Adverse  impacts  include  displaced  families  and  businesses 
and  the  reduction  in  cropland.  Displacement  is  considered  the 
most  significant  adverse  effect  on  social  well-being.  Displace- 
ment affects  the  families  involved  and  the  community  in  which 
they  reside.  Many  of  the  farms  in  this  area  have  been  farmed 
by  the  same  family  for  generations.  The  relocation  assistance 
provided  under  Public  Law  91-f>**6  nrovldes  for  the  economic 
aspects  of  relocation;  however,  many  social  stresses  incurred 
by  relocation  are  non-quantlflable.  The  number  of  faimllles 
displaced  is  used  as  a measurement  of  this  effect. 

h2h . Since  196k,  available  cropland  in  Washington  emd  Douglas 
Counties  has  diminished  at  the  rate  of  2,200  acres  per  year. 

If  urban  growth  continues  as  presented  in  the  1990  Washington 
County  Land  Use  Plan  and  the  1995  Metropolitan  Area  Planning 
Agency  Land  Use  Plan,  cropland  will  diminish  at  the  rate  of 
3,500  acres  ner  year  through  the  1900.'s,.  Therefore,  much  of 
the  land  renulred  by  the  alternatives  is  likely  to  be  developed 
during  the  next  two  or  three  decades.  The  5,150  acres  of  Land 
required  for  Dam  3A  includes  t,300  acres  of  cropland  which  would 


be  the  equivalent  of  l.'j  to  ? years  normal  reduction  in  cropland. 
Similarly,  Dams  1 through  ^4  would  require  7,S50  acres  Includinp' 
6,100  acres  of  cropland  which  corresponds  to  the  normal  reduction 
expected  to  occur  over  a 0-  to  l-year  nerlod. 

Ref' ion  a 1 Development.  4',r.f.oun_t  (RT^) . Tmnleraentation  of  either 
of  the  alternatives  would  create-  chanpies  in  the  repion's  income, 
employment,  nopulation  d i ntrihut ion , and  economic  base  which 
in  turn  v.'ould  influence  the  course  and  direction  of  the  develop- 
ment of  the  repion.  Beneficial  imnacts  include  redistribution 
of  income  from  the  Nation  to  the  repion,  increased  repional 
emplo.vment , imnroved  ponulation  distribution,  and  improvement 
in  the  economic  base  of  a few  small  communities.  Adverse  impacts 
consist  of  increased  potential  for  undesirable  population  prowth 
and  deterioration  of  the  economic  base  in  localized  areas  caused 
b.v  the  relocation  of  farm  customers  and  the  removal  of  land  from, 
loc.'il  taxinp  districts. 

hpf' . Income  redistribution  vrould  result  from  the  incidence  of 
the  benefits  and  costs  of  each  alternative  between  the  Nation, 
the  repion,  and  the  flood  plain.  F’lood  control  benefits  would 
accrue  to  the  flood  plain.  Recreation  benefits  would  accrue  to 
the  repion.  Water  ouality  benefits  would  accrue  to  the  Nation. 

The  costs  of  each  alternative  are  divided  between  the  repion 
and  the  Nation  in  accordance  with  Federal  cost-sharlnp,  policies. 
The  repion  is  the  non-Federal  cooperating  body  which  could  be 
the  Btate  of  Nebraska,  a coimty , the  Papio  Natural  Resources 
District,  or  a municipality.  For  both  alternatives,  the  Nation 
would  pay  all  flood  control  and  water  nuality  costs.  Costs 
allocated  to  recreation  would  be  divided  eoually  between  th? 
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Nation  and  the  rerion.  Operation,  maintenance,  and  replacement 
costs  for  recreation  would  be  borne  by  the  repion.  Net  NED 
benefits  would  be  positive  for  the  flood  plain  and  the  replon 
and  negative  for  the  Nation  with  either  alternative.  This  would 
represent  a redistribution  of  income  from  the  Nation  to  the 
flood  plain  and  the  repion. 

hpj . Repional  emnloyment  would  be  increased  a total  of  four  .Jobs 
for  the  life  of  the  project  for  operation  and  maintenance  and 
TOO  and  600  man-years  durlnp  construction  for  Dam  3A  and  Dams 
1 through  U respectively.  In  addition  to  employment  created 
by  construction,  operation,  and  maintenance,  the  recreation 
developments  would  provide  employment  opportunities  in  con- 
cessions and  bait  shops,  restaurants,  supply  stores,  and  pasoline 
stations  in  communities  near  the  lakes. 

Population  dispersal  could  be  positively  affected  by 
residential  attractiveness  of  either  alternative.  Although 
these  alternatives  in  themselves  would  not  significantly  affect 
the  population  distribution  of  the  repion,  they  could  be 
effective  in  the  implementation  of  repional  land  use  plans. 

For  example,  the  creation  of  a regional  growth  center  at 
Benninpton  or  Kennard  would  be  enhanced  by  the  existence  of 
Dam  3A  or  Dams  1 throuph  k which  would  be  consistent  with 
Growth  Concept  B. 

1*29-  The  economic  base  of  the  entire  repion  vrould  not  be  sienlfi- 
cantly  affected  by  either  of  the  alternatives.  However,  some  of 
the  small  communities  near  Dan  3A  and  Dams  1 throuph  would  be 
affected.  Blair,  Arlinrton,  Fort  Calhoun,  Valiev,  Waterloo,  and 
Klkhorn  are  too  distant  from  any  site  to  be  affected.  Benninpton 
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is  adjacent  to  Dam  3A;  therefore,  it  could  be  affected.  The 
changes  caused  by  implementing,  either  alternative,  however,  are 
considered  minimal  compared  to  the  current  chanstes  occurring 
in  Bennington  as  it  develops  into  a "bedroom"  community  for 
Omaha.  Recently  developed  subdivisions  are  already  larger 
than  the  original  community. 

1430.  Washington  and  Kenneird  would  be  significantly  affected 
by  implementation  of  either  alternative  through  business  from 
recreation  visitors  and  residential  development  Influenced  by 
the  lakes.  Because  Kennard  is  served  by  a better  transportation 
system,  the  effects  on  Kennard  would  be  greater  than  on  Washing- 
ton. Increases  could  be  expected  in  the  sales  of  gasoline, 
food,  beverages,  and  fishing,  boating,  and  camping  supplies. 

In  addition,  new  businesses  such  as  bait  shops,  restaurants, 
and  recreational  equipment  sales  would  likely  be  established. 
These  expanded  and  new  businesses  would  diversify  the  economic 
base  of  these  communities  making  them  less  subject  to  business 
declines  as  farmers  move  o\»t  of  the  area  and  less  subject  to 
the  cyclic  nature  of  the  agricultural  economy. 

^*31.  Adverse  population  growth  could  result  with  either  alter- 
native. Residential  development  encouraged  by  the  lakes  could 
result  in  inefficient  and  uncontrolled  urban  sprawl  if  effective 
land  use  controls  are  not  implemented  in  the  region.  This 
occurrence  would  be  consistent  with  Growth  Concepts  A or  D. 

1*32.  Adverse  impacts  on  the  economic  base  on  Kennard  and 
Washington  caused  by  displacement  of  families  and  reduction  of 
cropland  could  result  from  construction  of  either  Dam  3A  nr  Pans 
1 through  . However,  not  ali  displaced  families  would  be 
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expected  to  leave  the  area.  In  a study  of  the  effects  of 
Branched  Oak  I.ake  near  Lincoln,  Nebraska,  it  was  found  that 
6j  percent  of  the  displaced  farm  owner  operators  remained  in 
the  area  even  though  they  did  not  necessarily  reinvest  in  farm 
real  estate,  iiusiness  loss  resultinp;  from  reduced  crop  produc- 
tion would  occur  but  is  expected  to  be  small  compared  to  the 
normal  changes  in  the  market  natterns  of  farmers.  The  Branched 
Oak  Lake  study  found  that  farmers'  decisions  to  patronize 
different  firms  for  their  ^^rain,  fertilizer,  feed,  seed,  and 
petroleum  affected  local  firms  more  than  the  construction  of 
the  lake,  Since  business  patterns  would  readjust  in  a short 
time,  these  impacts  would  create  minor,  short-term  effects. 


I133.  Land  nurchased  by  the  Federal  Government  would  not  be 
subjective  to  local  taxes.  The  direct  imoact  of  either  altenative 
would  be  a reduction  in  the  assessed  value  in  individual  school 
districts,  fire  districts,  and  counties.  The  reduction  in 
assessed  value  would  result  in  a loss  of  revenue  for  the  taxinf' 
entities.  The  tax  loss  effects  on  the  two  counties  involved 
would  be  insignificant.  Pince  1^62,  property  tax  collected 
in  Washinp:ton  County  has  increased  nearly  7 percent  per  year. 

Dams  1 throuf'h  L,  the  alternative  with  the  greatest  effect, 
would  reduce  this  increase  to  5 percent  for  1 year  if  all 
land  were  purchased  within  a year.  Since  1962,  property  tax 
collected  in  Douglas  County  has  increased  nearly  9 percent  per 
year.  Neither  alternative  would  significantly  affect  this  rate 
of  Increase. 


^3^.  Tax  losses  to  individual  school  districts  and  fire  districts 
are  displayed  in  table  C-?8.  Dam  3A  would  result  in  a totil  loss 
of  assessed  value  of  t628,000  while  Dams  1 through  would  resul* 
in  a $1 ,0lB,000  loss. 


Ii35*  Federal  aid  is  available  to  school  districts  impacted  by 
Federal  projects  under  f\iblic  Law  81-8y^4  . The  law  provides 
that,  alonR  with  other  stipulations,  school  districts  are  elip;lble 
for  aid  if  10  percent  or  more  of  the  assessed  value  of  all  real 
property  in  the  district  is  removed  from  the  tax  rolls.  The 
impact  on  school  districts  could  also  be  diminished  by  consoli- 
dation of  adjacent  districts. 

PI^J  RP^SP0ripj';_  TC_  AOSOCIATFl) 

h'i6.  The  two  most  significant  associatetl  evaluation  criteria 
are  the  Federal  interest  test  and  public  acceptability. 

^37-  Criteria  for  determini  nr  the  ^'ederal  interest  is  that 
the  !)KD  benefits  must  bo  r;reater  than  the  costs  and  the  benefit- 
to-cost  ratio  should  be  maximized.  Therefore,  the  Federal  interest 
is  best  served  by  an  alternative  that  provides  the  iiip;hest  benefit- 
to-cost  ratio.  Dam  3A  would  nrovide  a beref i t-to-cost  ratio  of' 

2.2  while  Dfuns  1 through  li  offer  a lower  benefit-to-cost  ratio 
of  2.1. 

^*38.  Public  aecentabil ity  is  essentially  enual  for  either  alterna- 
tive. Downstream  Interests  mainly  in  the  city  of  Omaha  and 
Darpy  County  and  fish  and  wildlife  interests  have  expressed  J 

support  for  either  alternative.  Upstream  interests,  mainly  ^ 

in  upper  Dou/'lac  and  V/ashinrton  Co\inties  oppose  both 
alternatives . 

i 
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^4  39.  The  Plan  Kvaluation  Report  recoinirended  that  Dam  3A  bo 
constructed  rather  than  Dams  1 through  !t  because  Dam  3A  would 
provide  a reduction  in  average  annual  flood  damages  of  more 
than  $1.3  million  compared  to  $1.7  million  for  Dams  1 throuf'h 
h.  Dam  3A  would  also  provide  not  economic  benefits  of  $1,97*4,900 
annually  compared  to  $1,9**0,200  for  Dams  1 through  **  and  has 
a benefit-cost  ratio  of  2.2  comnared  to  2.1  for  Dams  1 throuRh 
*4.  Dam  3A  would  displace  only  36  families  comnared  to  **6  for 
Dams  1 through  **.  Dam  3A  would  require  5,150  acres  of  land 
Includinp:  *;,300  acres  of  cropland  while  Dams  1 through  **  would 
require  7,250  acres  including  6,100  acres  of  cropland.  Dam  3A 
would  result  in  a total  loss  of  assessed  value  to  local  taxing 
districts  of  $625,000  comnared  to  $1,018,000  for  Dams  1 through 
*4.  Dam  3A  is  the  least  exnensive.  It  would  cost  $32.5  million 
compared  to  $33.2  million  for  Dams  1 through  *4.  Dam  3A  would 
be  inferior  to  Dams  1 through  *4  only  in  that  it  would  nrovide 
fewer  recreation  and  fish  and  wildlife  management  opportunities 
because  it  reouires  less  land.  Table  C-29  provides  an  economic 
summary  of  Dam  3A  using  the  current  Federal  interest  rate  of 
6.125  percent. 


l>onomic  r'urunarv 
Dam  lA 

(^.125f ) 


r^xintinp.  Conditions 
Annual  Cost 
Annua]  Benefits 
Benefit-Cost  Ratio 


!;?,  51 1,000 
3,1*16,000 
l.U 


Base  Year  - 1976 
Annual  Cost 
Annual  Benefits 
Benefit-Cost  Ratio 


511, 000 
3,U70,700 

1.1* 


Discounted  Future  Conditions 
Annual  Costs 
Annual  Benefits 
Benefit-Cost  Ratio 


•*?,511 ,000 
3,875,000 

1.5 


Recreation 


I4I4O.  All  of  the  recreation  plans  included  in  the  urban  study  are 
required  to  meet  the  rerional  recreation  planninp;  objectives. 

All  recreation  plans  with  the  exception  of  those  for  Papillion 
Creek  were  formulated  by  agencies  other  than  the  Corps  of  Engineers. 
All  of  the  plans  have  either  a direct  or  indirect  relationship 
to  the  water  resources  of  the  region. 

PLAN  nESCRIPTinN 


Mil.  Three  major  recreation  plans  are  included  in  the  urban 
study.  These  are  the  Platte-Elkhorn  Plan,  the  Missouri  ^Uver 
Plan,  and  the  Papillion  Creek  Plan.  Table  C-jn  contains  a brief 
description  of  the  plans;  a more  detailed  description  can  be 
found  in  Volume  III  - Annex  E. 

I4I42.  The  Platte-Elkhorn  Plan  is  the  largest  in  terms  of  total 
area  and  is  comprised  of  flood  plain  and  bluff  lands  along  the 
Platte  River  and  Elkhorn  River  to  the  west  and  south  of  the 
Greater  cJmaha  area.  The  Missouri  River  Plan  covers  a 5^-mile 
roach  of  the  Missouri  River  from  Blair,  Nebraska  north  of  ^Imaha 
to  Flattsmouth,  Nebraska  south  of  Omaha.  The  Papillion  Creek 
Plan  consists  of  the  multi-purpose  aspects  of  the  flood  control 
reservoirs.  The  last  four  columns  in  table  C-30  represent  the 
flood  control  alternatives  for  Big  Papillion  Creek. 
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Table  C-30 

Summary  of  Alternative  Recreation  Plans 


Platte-Elkhom 

Missouri  River 

Sites  10,  11.  16 

Sites  iJ 

Plan  Description 

28,750  acres  of 
natural  areas  and 
regional  parks 
consisting  of 
bluff  lands  and 
flood  plains 
along  the 
Platte-Elkhom 
Rivers. 

Extending  some 
54  miles  along 
the  Missouri, 
21,000  acres  of 
natural  area, 
park  lands,  and 
scenic  areas. 

3 dams  with  2,  510 
total  acres,  645 
water  surface 
acres,  and  1,869 
land  surface 
acres. 

9 dams  with 
total  acrea 
2,210  wate* 
face  acres 
6,599  land 
face  acres. 

Significant  Impacts 

See  text. 

Plan  Svaluation 

1.  Contribution  to  planning  objectives  to  reduce 
current  and  future  recreation  deficiencies 
by  {%)  of  recreation  days  provided 

1975  1995  2020 
60  29  20 

1975  1995  2020 
51  25  17 

1975  1995  2020 
5 3 2 

1975  1995  a 
17  8 

2,  Relationship  to  four  national  accounts 

a.  National  economic  development 

(1)  Net  NEE  benefits  ($/year) 

8,095,000 

4,593,000 

558,900 

1,302,800 

(2)  Intenial  rate  of  return  on  investment  {%) 

22.4 

19.6 

29.5 

2U 

b.  Environmental  quality 

. 

(1)  Wildlife  acres 

19, 176 

14,592 

741 

2,691^ 

(2)  Water  surface  acres 

300 

0 

650 

2,200 

(3)  River  miles 

56.8 

16.5 

— 

— 

(k)  Total  open  space  (acres) 

28,750 

21,074 

2,510 

8,913 

c.  Social  well  being 

(1)  Recreation  visitation  ( recreation-^lays ) 

5,275,600 

4,509,000 

545,3  00 

1,  520,000 

(2)  Cropland  removed  (acres) 

9,274 

6,482 

2,100 

7,350 

d.  Regional  development  ($/year) 

(1)  Beneficial  impacts  - value  of  increased 
output  of  goods  and  services 

12,986,850 

8,168,700 

843,900 

2,200,000 

L 


Table  C-30 

Summarv  of  Alternative  Recreation  Plans 


Papillion  Creek 


Missouri  River  Sites  10,  11,  1_ 


Sites  1-3 


Sites  1- 


Bcres  of  Extending  some  3 dams  with  2,510  9 dams  with  3,309  1 dam  with  5,150  Composed  of  3 


areas  and  54  miles  along  total  acres,  645  total  acres, 


4 dams  with  7,250 


>,176 

1 

300 
; 56.8 
1,750 


the  Missouri,  water  surface 


total  acres, 


2,210  water  sur-  1,500  water  sur-  total  acres, 


dams  with  6,321  total  acres,  1,695 


21,000  acres  of  acres,  and  1,869  face  acres  and  face  and  3,650 


ands  and  natural  area,  land  surface 

lains  park  lands,  and  acres, 

he  scenic  areas. 


6, 599  land  sur-  land  surface 

face  acres.  acres. 


total  acres,  water  surface  acres, 
1,  500  water  sur-  and  5,310  land  sur- 
face acres  and  face  acres. 


4,596  land  sur- 
face acres. 


1975  1995  2020 
51  25  17 

1975  1995  2020 
5 3 2 

1975  1995  2020 
17  8 5 

1975  1995  2020 
13  6 4 

1975  1995  2020 
13  6 4 

1975  1995  2020 
15  7 5 

4,593,000 

558,900 

1,302,800 

1,070,200 

999,000 

1,171,400 

19.6 

29.5 

24.1 

18.9 

17.7 

17.4 

14,592 

741 

2,697 

1,000 

2,150 

2,350 

0 

650 

2,200 

1,500 

1,500 

1,695 

16.  5 

— 

— 

— 

— 

— 

21,074 

2,510 

8,913 

5,150 

6,321 

7.250 

4,509,000 

545,300 

1,  520, 000 

1,175,000 

1,154,000 

1,333,000 

6,482 

2,100 

7,350 

4,300 

5,200 

6,100 

8,168,700 

843,900 

2,200,000 

1,769,000 

1,706,000 

2,006,000 

I 

a 

J 


Table  C-30 
(Cont ’d) 

Summary  of  Alternative  Recreation  Plans 


(2)  Adverse  impacts 

(a)  Cost  to  Federal 

(b)  Cost  to  local 

(c)  Cost  to  Federal  (NAA) 

(d)  Cost  to  local  (NHA) 

3.  Plan  response  to  associated  evaluation  criteria 
D.  Implementation  Responsibility 

1.  Funding 

2.  Management 


Platte-^ Ikhorn  Missouri  River  Sites  10,  11.  li 


1,917,102 

1,336,957 

33,750 

106, 3< 

2,974,340 

2,238,770 

273,200 

860,0 

3,834,202 

— 

— 

— 

1,057,740 

— 

— 

— 

See  text 

See  text 

See  text 

See  tex) 

BOH,  State, 
Local 

BOH,  C/C, 
State,  Local 

C/H,  State, 
Local 

C/i,  State, 
Local 

State 

State,  Lo  .al 

State,  Local 

State,  Loci 

Papillion  Creek  costs  based  on  non-federal 
investment  repayment  at  5.116  percent 
interest  within  50  years. 


Table  C-30 
(Cont 'd) 

Summary  of  Alternative  Recreation  Plans 


Paplllion  Creek 


Jlkhorn 

Missouri  Hiver 

iites  10,  11,  16 

Sites  1-9 

Site  3A 

Sites  1-3 

Sites  IW. 

M02 

1,336,957 

33,750 

106,300 

116,900 

118,600 

142,300 

2,238,770 

273,200 

860,000 

657,600 

665,100 

784,360 

*,202 

— 

— 

— 

— 

— 

— 

hlkO 

— 

— 

— 

— 

— 

— 

text 

See  text 

See  text 

See  text 

See  text 

See  text 

See  text 

ite, 

BOH,  C/S, 
State,  Local 

C/iS,  State,  ^ 

Local 

0/2,  State, 
Local 

C/x,  State, 
Local 

C/S,  State, 
Local 

C/E,  State, 
Local 

State,  Local 

State,  Local 

State,  Local 

State,  Local 

State,  Local 

State,  local 
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4U3.  The  recreation  nlanninr;  ob,1ectives  are  the  following: 

To  provide  enough  outdoor  recreation  area  to  accommodate 
an  additional  demand  of  25,350,000  activity  days  by  1995  and 
^3,70U,000  activity  days. 

To  meet  1995  activity  day  demands,  nrovlde  an  additional 
5,0146  acres  of  local  parks,  36,851  acres  of  regional  parks,  and 
33,900  acres  of  natural  areas. 

To  meet  2020  activity  dav  demands,  rrovide  an  additional 
9,377  acres  of  local  parks,  I4 8.101*  acres  of  regional  parks,  and 
1*1,1473  acres  of  natural  areas. 

Within  the  above  acreaf^es,  T’rovide  ?6  acres  for  lake  swimminy, 
8,300  acres  for  lake  fishinp,  11,052  acres  of  powcrboatiny , and 
6,627  acres  for  waterskiinp  by  1990. 

To  Provide  ItOO  miles  of  irotected  streams  in  the  I/Dwer  Platte 
Basin  by  2020  as  indicated  in  the  Platte  Level  "B"  Plan. 

To  i.rovide  the  above,  \ininr  rnvil  ti -purpose  ob.Jectives  wherever 
possible . 


To  provide  for  the  above  with  the  least  disturbance  of 
existing  land  uses. 

ItUl*.  Table  C-30  shows  each  plan's  contribution  to  the  planninr 
objectives  measured  in  ten's  of  nercentaye  contr ibxition  to  ''075, 
1995,  and.  2020  recre.ation  day  deficiencies. 
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The  -unoiint  of  vinitfitiori  .it  eich  recreation  nite  wa.a  deter- 
usinf'  data  nrovided  by  the  Burein  of  Outdoor  Recreation  (BOR) 
for  all  arear,  except  the  I'apillion  Creek  i'lan,  which  was  deteroined 
by  the  (’ornn  of  I’nrineers'  Omaha  District  staff.  The  methodolop;y 
employed  by  DOR  to  determine  recreation  use  was  to  project  demand 
for  outdoor  activities  in  terms  of  activity  days  based  on  a demand 
survey  conducted  by  the  Riverfront  Develoivnent  Prop;ram.  The 
activity  days  v;ere  then  converted  to  recreation  days  by  dividing, 
by  a factor  of  ?.5  which  assumes  that  .a  person  participates  in 
2.5  activities  during  each  recreation  day.  Thirty  percent  of 
the  total  recreation  days  were  assumed  to  occur  at  rep;ional  parks, 
bo  percent  at  community  parks,  10  percent  at  natural  areas,  and 
20  percent  at  other  areas.  A use  per  each  acre  of  rerional  p.arks, 
natural  areas,  and  local  parks  was  thus  established.  This  use 
was  then  applied  to  the  types  of  recreation  experience  contemplated 
at  each  site  to  determine  each  plan's  contribution  to  the  planninc' 
objectives . 

bb6.  Visitation  at  sites  in  the  Papillion  Creek  Project  were 
determined  by  a site  support  analysis. 

bUy.  In  terms  of  contribution  to  recreation  day  planning  objectives, 
the  Platte-Elkhorn  Plan  provider,  the  p;reatest  contribution  followed 
very  closely  by  the  Missouri  River  I’lan. 

bb8.  The  Platte-Elkhorn  Plan  followed  by  the  ’Missouri  River  Plan 
contributes  sipni ficantly  to  tlie  ob.lectlvc  of  prescrvinm  existinf' 
natural  areas  for  wildlife  habitat  and  nature  study.  The  wildlife 
acres  indicated  under  the  Papillion  Creek  alternatives  would  repre- 
sent man-created  habitat  and  would  add  to  the  resource  base  of 
the  region. 


bb5. 

mined 


C-167 


I4U9.  The  Platte-Elkhorn  Plan  fontrihutes  most  to  the  objective  of 
preserving  the  natural  characteristics  of  the  study  area's  rivers 
and  immediate  environs.  The  Papillion  Creek  alternatives  are  the 
only  opportunities  to  significantly  increase  the  amount  of  lake-type 
recreation.  Under  the  Platte-Elkhorn  Plan,  a small  number  of  sand 
pit  lakes  would  be  acquired  for  public  use.  Although  no  additional 
water  surface  acres  are  included  under  the  Missouri  River  plan,  a 
significant  improvement  to  an  existing  resource  is  included.  This 
improvement  features  the  dredging  of  Lake  Manawa  to  increase  lake 
depths  and  hence  Improve  recreation  potential. 

RELATIONSHIP  TO  THE  FOUR  AOXOUMTS 

^50.  Each  plan's  contribution  to  National  Economic  Development, 
Environmental  Quality,  Social  Well-Being,  and  Regional  Development 
is  dispjlayed  in  table  C-RO.  A more  detailed  evaluation  of  each 
plan  is  found  on  tables  C-31  through  C-33. 

!+51.  Each  recreation  plan  contains  numerous  sites  that  were 
grouped  together  for  evaluation  purposes.  Details  on  individual 
sites  under  each  grouping  can  be  found  in  Volume  III  - Annex  E. 

NATIONAL  ilCO NOJiI_C  DEVELOPMINIT 

L5P.  Beneficial  impacts  are  the  value  of  the  recreation  provided. 
The  value  is  determined  by  assigning  a dollar  benefit  to  the 
annual  expected  visitation. 

L53.  For  areas  other  than  the  Papillion  Creek  Project,  a value  of 
$2.50  per  recreation  day  was  assigned  by  BOR  to  regional  piarks, 

•$?.29  per  recreation  day  to  natural  areas,  and  $1.50  per  recreation 


I.  National  Economic  Development 

A.  Beneficial  Impacts  ($/year) 

1.  Value  of  increased  output  of  goods  and  services 
a.  Recreation 

B.  Adverse  Impacts  ($/year) 

1.  Project  costs 

a.  I&A 

b.  O&M 

c.  Total  NED  costs 

C.  Net  NED  Benefits  ($/year) 

D.  Internal  Rate  of  Return  on  Investment  (,o) 

II.  Environmental  Quality 

A.  Wildlife  Acres 

B.  Water  Surface  Acres 

C.  River  Miles 

D.  Total  Open  Space  (Acres) 

III.  Social  Well-Being 

A.  Beneficial  Impacts 

1.  Recreation  visitation  (recreation-days) 

B.  Adverse  Impacts 

1.  Farmland  removed  (acres) 

TV.  Regional  Development 

A.  Beneficial  Imrwjcts  (l/yi'ar) 

1.  Value  of  increased  outout  of  goods  and  services 

B.  Adverse  Imnncts  ($/year) 

1.  Dost  to  Fideral  (N:iA) 

2.  Cost  to  local  (NRA) 

3.  Cost  to  Federal 

— ^ VQotnotes  Indexed  at  the  end  of  table  C-31. 


Table  C-31 

System  of  Accounts  - Platte-Elkhom  Recreation  Plans 


Footnotes 


1/ 


PE-1 


3,  5,  7,  9 2,/*99,400 


1,  5,  7,  9 

2,  5,  7,  9 


2,  5,  7,  9 
2,  6,  7,  9 
2.  6,  7,  9 
2,  5,  7,  9 


948,390 
212,480 
1,160,870 
1,3  3 8 , 530 
17.4 

5,771 

0 

9.5 

9,200 


2,  5,  7,  9 1,c62,A0C' 

1,  5.  7,  9 3.429 


2,  5.  7,  9 .’,499.400 

2,  5,  7,  9 '9> 

2.  5,  7,  9 


1.  5,  7,  9 


47...  19' 


Table  C-31 

ttem  of  Accounts  - Platte-Elkhom  Recreation  Plans 


Footnotes  i/ 

PS-1 

PS-2 

PS-3 

PS-4 

3.  5,  7,  9 

2,499,400 

5,413,950 

349,750 

4,223,750 

1,  5,  7,  9 

948,390 

1,496,350 

220,917 

1,168,545 

2,  5,  7,  9 

212,480 

437,640 

69,720 

337,900 

1,160,870 

1,933,990 

290,  637 

1,  506,445 

1,338,530 

3,479,960 

559,113 

2,717,305 

17.4 

23.9 

25.4 

23. 

2,  5,  7,  9 

5,771 

6,201 

2,126 

5,078 

2,  6,  7,  9 

0 

300 

0 

0 

2.  6,  7,  9 

9.5 

18,0 

13.0 

16, 

2,  5,  7,  9 

9,200 

9,600 

2,200 

7,750 

2,  5,  7,  9 

1,062,400 

2,  188,200 

348,600 

1,676,400 

1,  5,  7,  9 

3,429 

3,099 

74 

2,672 

2,  5,  7,  9 

2,499,400 

5,413,950 

879,750 

4, 2.^,  750 

2,  5,  7,  9 

948, 3<X) 

1,496,350 

220,917 

1,168,  545 

2,  5,  7,  9 

212,480 

437,640 

69,720 

337,900 

1,  5,  7,  9 

474,195 

748, 175 

110.459 

584,273 

4.  Cost  to  local 

C.  Regional  iimployment  ($/year) 

1.  Jobs  created  for  operation  and  maintenance 

D,  County  Assessed  Value  Lost  ($) 

1.  Douglas  County 

2.  Sarpy  County 

3.  Washington  County 

— ^ Footnotes  indexed  at  the  end  of  table  C-33. 


Table  C-31 
(Cont 'd) 

System  of  Accounts  - Platte-Elkhorn  Pecreation  Plans 


2,  5,  7,  9 

2,  5,  7,  9 

1,  5,  7,  9 
1,  5,  7,  9 
1,  5,  7,  9 


686,675 

127,488 

14 

417.000 

142.000 
206,000 


w 


Table  C-31 
(Cont 'd) 

m of  Accounts  - Plt.tte-Elkhorn  Recreation  Plans 


footnotes  ^ 

P2-1 

P3-2 

PS-3 

2,  5,  7,  9 

686,675 

1,185,815 

180, 178 

127,488 

262, 584 

41,832 

2,  5,  7,  9 

14 

28 

5 

1.  5,  7,  9 

417,000 

0 

144,000 

1.  5,  7,  9 

142,000 

871,000 

0 

1.  5,  7,  9 

206,000 

0 

0 

Table  0-32 

System  of  Accounts  - Missouri  River  Recreation  Plans 


Footnotes 


1/ 


KR-1 


I.  National  liconomio  Development 

A.  Beneficial  Impacts  ($/year) 

1.  Value  of  increased  output  of  goods 
and  services 

a.  Recreation 

B.  Adverse  Impacts  ($/year) 

1.  Project  costs 


3,  5,  7,  9 


381,  500 


1,571,895 


KR-J 


3,376,087 


a.  I&A 

1,  5, 

7. 

9 

101,670 

861,000 

886,281 

b.  0AM 

2,  5, 

7, 

9 

30,  520 

259,115 

277, 131 

c.  Total  NcD  costs 

135,190 

1,123,115 

1,163,118 

C.  Net  NHD  Benefits  ($/year) 

216,310 

151,780 

2,212,669 

D.  Internal  Rate  of  Return  on  Investment  (/») 

21.1 

11.0 

25. 

environmental  Quality 

A.  Wildlife  Acres 

2,  5, 

7, 

9 

215 

5,989 

5,121 

B.  River  Miles 

2,  6, 

7, 

9 

2.0 

5.2 

0 

C.  Total  Open  Space  (acres) 

2,  5, 

7, 

9 

700 

7,500 

3,790 

Social  Wellbeing 

A.  Beneficial  Impacts 

1.  Recreation  visitation  (recreation-days) 

2,  5, 

7, 

9 

152,600 

1,295,579 

1,385,670 

B.  Adverse  Impacts 

1.  Farmland  removed  (acres) 

1,  5, 

7, 

9 

155 

1,511 

3 , 666 

Regional  Development 

A,  Beneficial  Impacts  ($/year) 

1.  Value  of  increased  output  of  goods 
and  services 

2,  5, 

7, 

9 

381,  500 

1,571,895 

3,376,087 

B.  Adverse  Impacts  ($/year) 

1.  Cost  to  Federal 

1,  5, 

7, 

9 

52,335 

132,000 

113,112 

2,  Cost  to  local 

2,  5, 

7, 

9 

82,855 

691,115 

7.'’0,  .’76 

— ^ Footnotes  Indexed  at  the  end  of  table  C-33. 


Table  C- 
a of  Accounts  - Missouri 

32 

8iver  Recreation 

Plans 

1 

1 

1.  • 

i 1 

I j 
1 

i 

1 

t , 

MH-l 

Kil^' 

Mrf-3 

Mit-4 

KH-5 

MH-6 

■] 

MR-7  ; 

9 

381,  500 

1,574,895 

3,376,087 

58,725 

2,483,190 

130,800 

1 

1 

a 

163,50c  F 

9 

104,670 

864,000 

886, 284 

31,320 

687,960 

32,000 

1 1 
1 ■ 

• j 

67.680 

9 

30,  520 

259,115 

277,134 

13,080 

298,400 

10,464 

13.100  ''  f 

135,190 

1,123,115 

1,163,418 

44,400 

986,360 

42,464 

80,780  j 

246,310 

451,780 

2,212,669 

14,325 

1,496,830 

88,336 

82.720  ' 

24.1 

11.0 

25.2 

10.5 

22.9 

27.1 

16.0 

9 

245 

5,989 

5,124 

60 

2,934 

240 

c 

9 

2.0 

5.2 

0 

0.3 

8.5 

0.5 

0 : 1 

9 

700 

7,500 

8,790 

300 

3,244 

240 

■ J 

30C  : 

r "5 

9 

152,600 

1,295,579 

1,385,670 

65,400 

1,492,000 

52,320 

65.40c  , 

9 

455 

1,511 

3,666 

240 

310 

0 

300 

J 

9 

381,500 

1,574,895 

3,376,087 

58,725 

2,483,190 

130, 800 

1 

163 , 500 

9 

52,335 

432,000 

443,142 

15,660 

343,930 

16,000 

33,840  i 

9 

32,855 

691,115 

720, 276 

28,740 

642,380 

26,464 

46,940 

C-171 

Table  C-32 
(Cont’d) 


System  of  Accounts  - Missouri 

River  Recreation 

Plans 

Footnotes  ^ 

MH-1 

MH-2 

KH-3 

C.  aegional  Employment  ($/year) 

18,312 

155,469 

166, 280 

1.  Jobs  created  for  operation  and  maintenance 

2, 

5,  7,  9 

2 

17 

18 

D.  County  Assessed  Value  Lost  ($) 

1.  Douglas  County 

1, 

5,  7,  9 

0 

0 

0 

2.  Sarpy  County 

1, 

5,  7,  9 

0 

0 

0 

3 • Washington  County 

1, 

5,  7,  9 

79,000 

320,000 

0 

4.  Pottawattamie  County 

1, 

5,  7,  9 

0 

0 

1,053,000 

Footnotes  indexed  at  the  end  of  table  C-33. 


Table  C-32 
(Cont ’d) 

of  Accounts  - Missouri  River  Recreation  Plans 

/ MH-1  MR-2  MR-3  MR-4  MR-$ 

18,312  155,469  166,280  7,848  179,040 

2 17  18  1 20 


0 0 0 0 83,000 

0 0 0 0 139,000 


79,000 


320,000 


0 


0 


1,053,000 


0 

26,000 


150,000 


r 

I 

N 

Table  C-33 

System  of  Accounts  - Papillion  Creek  Recreation 
Footnotes  ^ Sites  1-9  Site  10 

I.  National  Sconoraic  Development 

A.  Beneficial  Impacts  ($/year) 

1.  Value  of  increased  output  of  goods  and 
services 


a.  Recreation  ^ 

3, 

5, 

7, 

9 

2,200,000 

93,300 

B,  Adverse  Impacts  ($/year) 

1.  Project  costs 

a.  UA 

1. 

5, 

7, 

9 

212,600 

10,  500 

b.  O&M 

2, 

5, 

7, 

9 

684,600 

26,100 

c.  Total  NED  costs 

897,200 

36,600 

C.  Net  NED  Benefits  ($/year) 

1,302,800 

56,700 

D.  Internal  Rate  of  Return  on  Investment  {%) 

24.1 

22 

Environmental  Quality 

A.  Wildlife  Acres 

2, 

5, 

7, 

9 

2,697 

145 

B.  Water  Surface  Acres 

2, 

5. 

7, 

9 

2,200 

125 

C.  Total  Open  Space  Acres 

2, 

5, 

7, 

9 

8,913 

510 

Social  Well-Being 

A.  Beneficial  Impacts 

1.  Recreation  visitation  (recreation-days) 

2, 

5, 

7, 

9 

1,  520,000 

70,000 

B.  Adverse  Impacts 

1.  Farmland  removed  (acres) 

1, 

5. 

7, 

9 

7,350 

420 

Regional  Development 

A.  Beneficial  Impacts  ($/year) 

1.  Value  of  Increased  output  of  goods 
and  services 

2, 

5, 

7, 

9 

2,200,000 

93,300 

Plans  I 

Sites  11,  l6  I 


750,600 

56,900 
191,  500 
248,100 
502, 200 
31.0 

596 

525 

2,000 

i!»75,300 

1,680 

750,600 


— ^ Footnotes  indexed  at  the  end  of  this  table. 


I 

t“ 


Table  C-33 

tern  of  Accounts  - Panillion  Creek  Recreation  Plans 


tnotes 

Sites  1-9 

Site  10 

Sites  11,  l6 

Site  3A 

Sites  1-3 

Sites  1-4 

[ 

5,  7.  9 

2,200,000 

93,300 

750,600 

1,769,000 

1,706,000 

2,006,000 

1 

7,  9 

212,600 

10,  500 

56,900 

233,800 

237,200 

284,600 

7,  9 

684,600 

26,100 

191, 500 

465,000 

469,800 

550,000 

897,200 

36,600 

248,400 

698,800 

707,000 

834,600 

1,302,800 

56,700 

502, 200 

1,070,200 

999,000 

1,171,400 

24.1 

22 

31.0 

18.9 

17.7 

17, 

. 7,  9 

2,697 

145 

596 

1,000 

2,150 

2,350 

t 7,  9 

2,200 

125 

525 

1,500 

1.500 

1,695 

* 7,  9 

8,913 

510 

2,000 

5,150 

6.321 

7.25c 

» 7,  9 

1,  520,000 

70,000 

475,300 

1,175,000 

1,154,000 

1,333,000 

. 7,  9 

7,350 

420 

1,680 

4,300 

5,200 

6,100 

1 

7,  9 

2, 200, 000 

93,300 

750,600 

1,769,000 

1,706,000 

2,006,000 

I 


LC-17R 


F 


Table  C-3? 
(Cont 'd ) 


System  of  Accounts  - Panillion  Creek  Recreation  Plans 


B.  Adverse  Impacts  ($/year) 

1.  Cost  to  Federal 

2.  Cost  to  local 

C.  Regional  Employment 

1.  Jobs  created  for  operation  and  maintenance 

D.  County  Assessed  Value  Lost  ($/year) 

1.  Douglas  County 

2,  Washington  County 

— footnotes  indexed  at  the  end  of  this  table. 

Includes  fish  and  wildlife  and  water  quality. 


^ Based  on  non-Federal  investment  repayment  at 
5.116  percent  interest  within  50  years. 

Index  of  Footnotes; 


Footnotes 

1,  5,  7, 

2,  5,  7, 

2,  5,  7, 

1,  5,  7, 
1,  5,  7, 


9 

9 

9 

9 

9 


Sites  1-9 


106,300 

860,000 

9 

210,000 

966,000 


Timing 

1.  Impact  is  expected  to  occur 
prior  to  or  during  implemen- 
tation of  the  plan. 

2.  Impact  is  expected  within 
15  years  following  plan  imple- 
mentation. 

3.  Impact  is  expected  in  a 
longer  time  frame  (15  or  more 
years  following  implementation. ) 

Uncertainty 

4.  The  uncertainty  associated 
with  the  impact  is  50^  or  more. 

5.  The  uncertainty  is  between  10^ 
and  50/i. 

6.  The  uncertainty  is  less 
than  lOji. 


Exclusivity 

7.  Overlapping  entry;  fully 
monetized  in  NED  account. 

8.  Overlapping  entry;  not 
fully  monetized  in  NED  account. 

Actuality 

9.  Impact  will  occur  with 
implementation. 

10.  Impact  will  occur  only 
when  specific  additional  actions 

are  carried  out  during  implementation. 

11.  Impact  will  not  occur 

because  necessary  additional  actions 
are  lacking. 


Site  10  Sites  11,  l6o^ 


5,300 

34,800 


4 


64,300 

0 


28,450  J 

238,400  J 

16  . ^ 

262,  500  ;j 

0 I 

i 

I 

I 

♦ft: 

% 


Table  C-33 
(Cont ’d) 


of  Accounts 

- Panlllion  Creek 

Recreation 

Plans 

tes  i/ 

Sites  1-9 

Site  10 

Sites  11,  16 

Site  3A 

Sites  1-3 

Sites  1-4 

7,  9 

106,300 

5,300 

28,450 

116,900 

U8,600 

142,300 

7,  9 

860,000 

34,800 

238,400 

657,600 

665,100 

784,360 

7.  9 

9 

4 

16 

4 

3 

4 

7,  9 

210,000 

64,300 

262,  ,,00 

260,000 

0 

0 

7,  9 

966,000 

0 

0 

365,000 

766,000 

966,000 

ally 

ot 

ccount. 

th 

Ijr 

actions 

■plementation. 

r 

snal  actions 


r-iTt 


recreation  day  to  comruinlty  narks.  Recreation  day  values  of  $1.?0 
to  $1.50  were  used  for  the  rapillinn  Creek  Pro,)ert  reflecting  use 
as  community  narks.  The  Panlllion  Creek  alternatives  Include  only 
the  recreation,  fish  and  wildlife,  and  water  quality  benefits  of 
the  flood  control  reservoirs. 

1*5^.  The  adverse  impacts  of  the  alternatives  are  the  costs.  These 
costs  are  displayed  as  investment  and  amortization  (ifcA),  and 
operation  and  maintenance  (O&M).  Acquisition  and  develonment 
costs  for  the  Papillion  Creek  alternatives  include  only  the  recre- 
ation costs  and  were  taken  from  the  current  reevaluation  with 
methodologies  delineated  in  the  Flood  Control  Plan  Formulation  Annex. 

Acquisition  and  development  costs  for  the  Riverfront  Develoment 
portion  of  the  Missouri  River  Plan  wore  obtained  from  the  Metro- 
politan Area  Planninp;  Apency.  Acquisition  costs  for  other  areas 
were  determined  by  a detailed  site-specific  land-use  capability 
analysis.  Lands  suitalile  either  for  housinr  or  agriculture  were 
valued  at  $1,500  oer  acre.  'Jther  lands  were  valued  at  $1»50  -ner 
acre,  detailed  soil  classification  jiaps  nrenared  by  the  Coil 
Conservation  Service  were  used  to  determine  the  land  cambility 
of  each  site.  The  PCS  classifications  relate  to  potential  use  " 

rather  than  existing  use.  Potential  use  is  n more  appropriate 
measure  of  land  value.  Costs  of  $1,000  per  acre  for  areas 
designated  for  peneral  recreation  use  and  $‘^00  ner  acre  for 
natural  areas  were  added  to  acquisition  cost  for  development 
purposes.  These  develoment  costs  were  recommended  by  ROP  based 
on  Rational  averapes.  Acquisition  and  develoment  costs  for  all 
plans  except  Papillion  Creek  wore  amortized  over  100  years  at 
7 percent  interest.  Papillion  Crook  recreation  costs  were  imortired 
over  100  years  at  3 1/**  percent  interest  whicli  is  the  rate  arrlied 
to  the  authorized  project. 

C-IT' 

A 


. Operation  and  maintenance  costs  for  ail  areas  except  the 
Paplllion  Creek  Project  were  valued  at  $0.20  per  recreation  day 
which  is  the  value  used  for  the  Platte  River  Basin  Level  "B" 

Study.  O&M  costs  for  the  Papillion  Creek  IVoJect  were  obtained 
from  the  current  reevaluation  and  are  based  on  specific  facilities 

^$6.  Two  evaluations  of  the  economics  of  the  alternatives  are 
displayed  as  the  net  annual  NPD  benefits  and  the  internal  rate 
of  return  on  investment. 

^51.  Net  annual  IJKD  benefits  are  total  benefits  minus  total  costs 
The  internal  rate  of  return  on  investment  gives  the  benefits  per 
dollar  spent.  Th\is  from  a purely  economic  point  of  view,  the 
larger  the  internal  rate  of  return  on  investment,  the  larger  is 
the  benefit  per  dollar  spent.  The  use  of  internal  rate  of 
return  on  investment  removes  the  bias  created  by  the  two  different 
interest  rates. 

1*58.  All  recreation  plans  have  comparable  high  internal  rate  of 
returns  on  investment.  The  Platte-Elkhorn  Plan  produces  the 
largest  net  NKD  benefits  and  is  labeled  as  the  NED  plan.  Because 
all  the  recreation  plans  are  needed  to  fulfill  the  planning  objec- 
tives, they  all  could  be  considered  as  NED  plans. 

ENVIRONMl'lJTAL  QUALITY 

1*59-  Beneficial  effects  on  environmental  quality  (EQ)  include 
the  preservation  or  creation  of  wildlife  areas,  river  reaches, 
water  surface  areas,  and  open  space. 


C-178 


U60.  Wildlife  areas  are  those  lands  which  will  provide  for  wildlife 
habitat.  Wildlife  acres  represent  total  pro.lect  acres  minus  those 
ejres  with  farminr,  potential.  In  the  Panillion  basin,  this  designa- 
tion is  for  project  lands  specifically  earmarked  for  wildlife 
management . 

l*6l.  River  reaches  are  given  in  miles  of  streambank  reserved  for 
public  use  or  protected  from  development.  Water  surface  areas 
represent  a benefit  to  aquatic  life  in  the  area.  Only  lake  water 
surface  acres  have  been  included.  Total  open  space  is  the  total  area 
that  would  be  permanently  preserved  from  development. 

U62.  The  EQ  plan  is  selected  on  the  basis  of  maximizing  open 
space  and  wildlife  habitat  and  the  preservation  of  natural  environ- 
ments . 

[ 

h63.  In  terms  of  environmental  quality,  the  Platte-Elkhorn  Plan  is 
I preferable  to  the  other  two  plans.  The  natural  characteristics 

t 

of  the  Platte-Elkhorn  Rivers  and  the  critical  need  for  preservation 
of  the  streamflows  and  adjacent  lands  are  well  documented  in  the 
Nebraska  Otate  Comprehensive  Outdoor  Recreation  Plan  and  the  Platte 
Level  "B"  .studies.  Almost  57  river  miles  would  be  protected 
from  encroachment  under  the  Platte-Elkhorn  Plan. 

^ h6h . The  Missouri  River  Plan  ranks  a close  second  to  the  Platte- 

Elkhorn  Plan.  Wliile  the  Missouri  is  a control  le<i  river  and  is 
used  for  commerce,  it  does  contain  rood  esthetic  qualities.  lands 
adjacent  to  the  Missouri  River  offer  excellent  recreational  and 

t 

wildlife  oualitles.  The  bluffs  on  the  oast  side  of  the  r1v»r  are 
world-famous  examples  of  loossial  formations. 
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U65.  The  Paoillion  Creek  Plan's  environmental  attrihutes  arise 
primarily  from  the  lakes  that  will  be  created  and  the  creation 
of  open  space  in  suburban  environment.  The  lakes  will  partially 
fulfill  a critical  need  for  lake-oriented  recreation  in  the  study 
area.  The  lakes  will,  however,  be  subject  to  eutrophication 
problems . 
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hCC . The  social  well-beinR  table  presents  the  following  impacts: 

Beneficial:  Educational,  cultural,  and  recreational 

opportunities . 

Adverse:  Heduction  in  agricultural  production. 

Annual  recreation  days  provided  are  the  criteria  used  in 
defininp;  educational,  cultural,  and  recreational  opportunities. 
The  nethodolop;y  for  deternininp,  the  recreation  days  under  eacii 
plan  was  discussed  earlier.  In  terms  of  non-mobile  social 
groups,  the  Missouri  River  Plan  is  the  most  available.  Both 
the  Platte-Elkhorn  and  Papillion  Projects  are  beyond  the  reach 
of  these  proups  because  of  the  lack  of  public  transportation. 

On  the  other  hand,  the  Missouri  Hiver  Plan  includes  the  T.  P. 

Dodpe  Park,  Airport  Bend  Park,  Oifford  Environmental  Center,  lAke 
Manawa,  and  numerous  smaller  narks.  These  narks  are  within  the 
area  covered  by  the  local  public  transportation  system  and  are 
located  close  to  lower  Income  proups . 

Tiie  adverse  impact  is  the  amount  of  land  taken  out  of 
a^>;r icul tural  nroduction.  I./inds  indicated  for  tlie  Papillion  Creek 
alternatives  Include  those  required  for  the  flood  control  pr^’"''»^. 
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Since  farmland  in  taken  o\it  of  production,  there  would  be  a displace- 
ment of  families.  This  displacement  was  quantified  and  discussed 
previously  under  Flood  Control.  Displacement  of  families  for  the 
other  plans  was  not  Quantified.  Implementation  of  open  space  and 
recreation  in  these  areas  would  not  necessarily  require  family 
displacement . 

^*69.  The  amount  of  farmland  in  each  recreation  plan  was  determined 
by  specific  site  analysis  usino;  CCS  soil  surveys,  aerial  photography, 
and  U.S.G.C.  maps. 

1*70.  All  Plans  as  currently  formulated  would  incorporate  some 
food-produciny  lands.  The  Papillion  Creek  Pro.lect  would  require 
a greater  amount  of  an;ricultural  land  in  comparison  to  the  recrea- 
tion provided  than  would  the  Platte-Flkhorn  or  Missouri  Piver  Plans. 
All  af^ricultural  lands  reouired  for  the  recreation  plan.s  could  be 
returned  to  production  if  ronuired  to  respond  to  future  food 
shortages.  Lands  in  the  Pariillion  Creek  Plan  would  be  more 
difficult  to  rettirn  to  production  than  would  lands  under  the 
other  two  plans . 

REGIONAL  .DKyELOn-ninT 

1*71.  Implementation  of  any  of  the  recreation  Plans  would  create 
chanres  in  the  region's  income,  employment,  population  distribution, 
and  economic  I'sse  win'ch  in  turn  v;ould  influence  the  course  nnd 
direction  of  the  development  of  the  region.  Peneficial  impacts 
include  redistribution  of  income  from  the  Nation  to  the  reiiion, 
measured  in  the  value  of  the  recreation  rrovicicd,  increased 
reyional  emr]n\Tient,  and  imrrovenent  of  the  economic  base  of  a •'ew 
sm.all  communities.  A'iverse  impacts  consist  of  the  local  costs 
of  the  recreation  plans  and  the  decrease  of  the  tax  base. 
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. Income  reci  istr  ibution  wouLl  result  from  the  incidence  of  the 
benefits  and  costs  of  each  alternative  between  the  Nation  and  the 
region.  Recreation  benefits  would  accrue  primarily  to  the  refrion. 

The  value  of  the  use  of  employed  labor  also  would  accrue  to  the 
rer.ion.  The  costs  of  each  alternative  are  divided  between  the 
repion  and  the  Nation  in  accordance  with  federal  cost-sharinp; 
policies.  For  the  Platte-Kl khorn  Plan,  two  alternative  cost- 
sharinp;  arrangements  are  indicated.  The  first  arranr,eraent  assumes 
the  standard  50  percent  Federal  , 10  nercent  Ptate/local  cost  share. 

The  second  n.rranr,cment  assumes  national  Pecreation  Area  desl/Tination 
with  all  costs  beinp;  provided  by  the  Federal  Oovernment.  Recrea- 
tion costs  for  the  Papillion  Creek  Pro.lect  are  shared  50/50  between 
the  Federal  Government  and  a local  sponsor.  Operation  and  maintenance 
costs  on  all  plans  are  assumed  to  be  a local  responsibility,  however, 
under  a National  Recreation  Area,  the  Federal  Government  may  nrovirle 
all  or  part  of  the  O&M  costs.  All  of  the  recreation  plans  provide 
a redistribution  of  income  from  the  Nation  to  the  region. 

i*T3.  Regional  emnloyment  includes  the  Jobs  created  for  operation 
and  maintenance  at  all  recreation  sites.  In  Nebraska  and  Iowa, 
this  amounts  to  about  fO  percent  of  total  operation,  maintenance, 
and  replacement  costs. 

PLAN  PFSnnriSE  TO  ASSnCIATFn  PVAI  IIATION  CRITFPIA 

Important  associated  evaluation  criteria  are  each  nlan's 
acceptability  and  certainty. 
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475.  Based  on  the  urban  study  public  Involvenent  efforts,  the 
public  is  almost  equally  divided  in  its  preference  of  the  plans. 

The  Platte-Elkhorn  Plan  appears  to  be  the  most  favored  amonp; 
environmentally-oriented  citizens.  The  Missouri  Blver  Plan  Is 
supported  by  proponents  of  the  Missouri  Riverfront  Development 
Program.  The  Papillion  Creek  Plan  is  favored  by  those  citizens 
desirous  of  more  lake-type  recreation  near  the  urban  area. 

U76.  The  main  opposition  to  the  recreation  plans  comes  from 
current  landowners.  This  opposition  was  most  vocal  on  the 
Papillion  Creek  Plan. 

477.  The  Platte-Elkhorn  and  Missouri  River  Plans  offer  more 
flexibility  to  compromise  opposition  than  does  the  Papillion 
Creek  Plan.  Recreation  facilities  for  the  Papillion  Creek  Plan 
must  be  centered  around  the  flood  control  reservoirs.  The  other 
two  plans  can  be  implemented  in  an  Incremental  and  partial  fashion 
based  on  the  desires  of  existing  landowners.  More  options  of 
preservation  or  acquisition  are  available  for  the  Platte-Elkhorn 
and  Missouri  River  Plans.  In  addition  to  outright  purchase, 
other  measures  such  as  easements,  grants,  tax  incentives,  and 
donations  can  also  be  used  to  place  the  lands  under  the  Missouri 
River  and  Platte-Elkhorn  Plans  in  public  domain.  These  options 
could  ease  some  of  the  opposition. 

478.  In  terms  of  certainty,  the  Papillion  Creek  Plan  and  the 
Missouri  River  Plan  rank  ahead  of  the  Platte-Elkhorn  Plan. 

Recreation  development  at  Dams  11  and  I6  Is  assured.  Dam  10 
is  .iustifled  on  the  basis  of  flood  control  and  would  offer  at 
lease  minimal  recreational  opportunity.  The  Omaha  District  Engineer 


C-lRl 


w 


has  recortuncndf'il  the*  liam  ~‘.t\  aJtornative  for  flood  control  on 
the  Hlf*  Tapillion  Creel'.  This  dam,  even  without  the  proposed 
additional  recreation  lands,  would  contribute  significantly  to 
the  recreation  planning  objectives. 

^479.  Portions  of  the  Missouri  River  Plan  benefit  from  the  backing 
of  groups  organized  under  the  Missouri  Riverfront  Development 
Program.  This  support  has  brought  portions  of  the  Missouri  River 
Plan,  such  as  the  Lake  Manawa  expansion,  close  to  reality.  Por- 
tions of  the  Missouri  River  Plan  can  also  be  aided  by  the  Corps 
of  Engineers  through  the  authorized  Missouri  River  Channelization 
and  Stabilization  Project.  This  project  allows  Corps  of  Engineers' 
cost  sharing  on  recreation  facilities  physicially  adjacent  to 
the  Missouri  River. 

^480.  There  is  a possibility  that  the  Platte-Elkhorn  Plan  could 
qualify  for  designation  as  a national  Recreation  Area.  This  con- 
cept must  be  further  investigated  through  a Congressionally- 
authorized  study.  Wltho\it  such  designation,  only  limited  portions 
of  the  Platte-Elkhorn  Plan  could  be  implemented  because  of 
financial  constraints. 
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